(19) 




(12) 



Europfllsches Patentamt 
European Patent Office 
Office europeen des brevets (11) EP 0 903 343 A1 

EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

24.03.1999 Bulletin 1999/12 

(21) Application number: 98117153.1 

(22) Date of filing: 10.09.1998 



(51) Int. a. 6 : C07D 237/32, C07D 239/88, 
C07D 265/22, C07D 401/04, 
C07D 239/96, C07D 243/08, 
C07D 473/10, A61K 31/495 



(84) Designated Contracting States: 


• Kotake, Jiro 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


Ichlkawa-shl, Chiba (JP) 


MCNLPTSE 


• Ishii, Fumfo 


Designated Extension States: 


Sendai-shi, Miyagi (JP) 


AL LT LV MK RO SI 


• Honda, Haruyoshi 




Inba-gun, Chiba (JP) 


(30) Priority: 19.09.1997 JP 255025/97 


• Sato, Susumu 




Narita-shi, Chiba (JP) 


(71) Applicant: SSP Co., Ltd. 


Chuo-ku, Tokyo (JP) 


(74) Representative: 


(72) Inventors: 


Hartz, Nikolai F., Dr. et al 


Wachtershauser & Hartz, 


• Nagao, Yoshihiro 


Patentanwalte, 


Narita-shi, Chiba (JP) 


Taf 29 


• Konno, Fujiko 


80331 MOnchen (DE) 


Inga-bun, Chiba (JP) 



(54) Alpha-Substituted phenylpropionic acid derivative and medicine containing the same 

(57) Disclosed herein are an a-substrtuted phenylpropionic acid derivative represented by the following general for- 
mula (1): 




wherein W is a (substituted) lactam ring, A is an alkylene or alkyleneoxy group or the like. X is O r S, NH or CH 2 , Y 1 is 
an amino, hydroxy or lower alkoxy group, R 1 is H, alkyl group or the like, R 2 is an alkyl or phenyl group or the like, and 
R 3 is H, alkyl or aikoxy group or the like, or a salt thereof, and a medicine comprising such a compound as an active 
ingredient. The compound is excellent in the effect of lowering blood glucose and lipid. 
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Description 



BACKGROUND OF THE INVENTION 



5 Field of the Invention: 



[0001] The present invention relates to a-substituted phenylpropionic acid derivatives or salts thereof, which are 
excellent in the effect of lowering blood glucose and lipid, and medicines comprising such a compound as an active 
ingredient. 

10 

Description of the Background Art: 

[0002] Non-insulin dependent diabetes mellttius (NIDDM) is a disease caused by insulin resistance in a target tissue 
of insulin and impaired insulin secretion from p cells of pancreas. Sulfonylureas and insulin, which are in wide use for 
is treating NIDDM at present, are agents for mainly improving impaired insulin secretion. Of these, the sulfonylureas, 
which are oral drug6, have a strong antidiabetic effect based on both pancreatic action and extrapancreatic action, but 
often cause serious hypoglycemia. Therefore, care must be taken in using them. 

[0003] In recent years, the importance of insulin resistance in NIDDM has come to be indicated, so that there has 
been a demand for development of a drug exhibiting an antidiabetic effect by lightening insulin resistance in a target 

20 tissue of insulin without stimulating insulin secretion. As compounds having such an effect have been developed thia- 
zolidine derivatives such as trogiitazone and pioglitazone (Japanese Patent Application Laid-Open Nos. 22636/1980, 
51 189/1985 and 157522/1994, etc.). In addition, some thiazolidine derivatives having a like effect and a bicyclic lactam 
structure or cyclic urethane structure have also been reported [Japanese Patent Application (KOHYO) Nos. 
502144/1994, 502145/1994 and 502146/1994 (through PCT route), etc.]. Further, a great number of derivatives having 

25 no thiazolidine ring have also been reported [for example, Japanese Patent Application Laid-Open No. 170478/1991, 
Japanese Patent Application (KOHYO) No. 508054/1993 (through PCT route), etc.]. Furthermore, arylpropionic acid 
derivatives have also been reported as antidiabetics (WO91/19702, Japanese Patent Application Laid-Open Nos. 
325250/1996, 325263/1996 and 325264/1996, etc.). 

[0004] However, the blood glucose-lowering effect brought about by these compounds which lighten insulin resistance 
30 has been not yet sufficient 

[0005] On the other hand, hyperlipemia and obesity have been becoming a problem in modern times when satiation 
and lack of exercise have been chronic, and there is hence a demand for development of medicines for treating these 
diseases. 



35 SUMMARY OF THE INVENTION 



[0006] Accordingly, it is an object of the present invention to provide a novel compound excellent in the effect of low- 
ering blood glucose and lipid. 

[0007] With the foregoing circumstances in view, the present inventors have synthesized various kinds of compounds 
40 and carried out an extensive investigation as to their pharmacological effects. As a result, it has been found that a-sub- 
stituted phenylpropionic acid derivatives represented by a general formula (1), which will be described subsequently, 
are excellent in the effect of lowering blood glucose and lipid and hence are useful in preventing or treating diabetes 
mellitus, hyperlipemia, obesity and the like, thus leading to completion of the present invention. 
[0008] According to the present invention, there is thus provided an a-substituted phenylpropionic acid derivative rep- 
45 resented by the following general formula (1): 




V 



55 wherein W is a monocyclic or bicyclic lactam ring which may be substituted. A is an alkylene, alkyleneoxy or alkylene- 
carbonyl group which may be substituted by at least one hydroxy group, X is O, S, NH or CH 2 , Y 1 is an amino, 
hydroxyamino. hydroxyalkylamino, monoalkylamino, dialkylamino, cyclic amino, hydroxy or lower alkoxy group, R 1 is a 
hydrogen atom, lower alkyi group, hydroxyalkyl group, alkoxyalkyl group, halogenoalkyi group or COY 2 (in which Y 2 is 
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an amino, hydroxyamino, hydroxyalkytamino, monoalkylamino, dialkylamino, cyclic amino, hydroxy or tower aikoxy 
group), R 2 is a lower alkyl, hydroxyalkyl, alkoxyalkyl or halogenoalkyl group, COY 2 (in which Y 2 has the same meaning 
as defined above), or a phenyl, pyridyl or aralkyl group which may be substituted, and R 3 is a hydrogen or halogen 
atom, or an alkyl. aikoxy, halogenoalkyl, amino, hydroxy or acyl group, or a salt thereof. 

5 [0009] According to the present invention, there is also provided a medicine comprising the a-substituted phenylpro- 
pionic acid derivative represented by the general formula (1) or the salt thereof as an active ingredient 
[0010] According to the present invention, there is further provided a medicinal composition comprising the a-substi- 
tuted phenylpropionic acid derivative represented by the general formula (1) or the salt thereof and a pharmaceutical^ 
acceptable carrier. 

10 [001 1] According to the present invention, there is still further provided use of the a-substituted phenylpropionic acid 
derivative represented by the general formula (1) or the salt thereof for a medicine. 

[0012] According to the present invention, there is yet still further provided a method of treating diabetes mellitus 
and/or hyperlipemia, which comprises administering the a-substituted phenylpropionic acid derivative represented by 
the general formula (1) or the salt thereof to a patient. 
15 [001 3] The compounds (1 ) according to the present invention are excellent in the effect of lowering blood glucose and 
lipid and are hence useful as agents for preventing or treating diabetes mellitus, hyperlipemia, obesity and the like. 
[0014] The above and other objects, features and advantages of the present invention will be readily appreciated as 
the same becomes better understood from the preferred embodiments of the present invention, which will be described 
subsequently in detail, and from the appended claims. 

20 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0015] The lactam ring represented by W in the a-substituted phenylpropionic acid derivatives according to the 
present invention, which are represented by the general formula (1), is preferably selected from among, for example, 
25 groups represented by the following (W-1 ) to (W-9): 



R 5 




(W-7) CW-8) CW-S) 



wherein R 4 is a hydrogen or halogen atom, an alkyl, aikoxy, halogenoalkyl, amino, hydroxy, cyano, carbamoyl, acyl, 
nitro, carboxy or sulfonamide group, or a phenyl or benzyloxy which may be substituted, R 5 is a hydrogen atom, an alkyl 
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group, or an aryl, aralkyl or pyridyl group which may be substituted, R 6 is a hydrogen atom or a lower alkyl group, R 7 is 
a lower alkyi, phenyl or aralkyl group, Z 1 is O, S, CH2 or NR 5 (in which R 5 has the same meaning as defined above), Z 2 
is N or CH, and m is an integer of 1 to 4. 

[0016] In the above formulae, the alkyl groups represented by R 4 and R 5 are preferably linear or branched alkyl 

5 groups having 1 to 8 carbon atoms. Examples thereof include methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, tert- 
butyl, pentyl, hexyl, heptyl and octyl groins. The alkoxy group represented by R 4 is preferably a linear or branched 
alkoxy group having 1 to 8 carbon atoms. Examples thereof include methoxy, ethoxy, propoxy, butoxy, pentyloxy, hexy- 
loxy, heptyloxy and octyloxy groups. Examples of the halogen atom include fluorine, chlorine, bromine and iodine 
atoms. The halogenoalkyi group is preferably an alkyl group substituted by 1 to 3 halogen atoms and having 1 to 8 car- 

10 bon atoms. Examples thereof include trifluoromethyl, trichloromethyl and tribromomethyl groups. Examples of the acyl 
group include alkanoyl groups having 1 to 9 carbon atoms, such as for my I, acetyl and propionyl groups, and aroyl 
groups such as a benzoyl group. Examples of substrtuents on the phenyl or benzyloxy group include the alkyl groups, 
alkoxy groups, halogen atoms, halogenoalkyi groups and acyl group, which have been mentioned above, and besides 
amino, hydroxy, cyano, carbamoyl, nitro, carboxy, sulfonamide, phenyl and benzyloxy groups. 

15 [0017J The lower alkyl groups represented by R 6 and R 7 are preferably linear or branched alkyl groups having 1 to 6 
carbon atoms. Examples thereof include methyl, ethyl, n-propyl, isopropyi, n-butyl, isobutyl and sec-butyl groups. Exam- 
ples of the aryl group represented by R s include aryl groups having 6 to 1 4 carbon atoms, such as phenyl and naphthyl 
groups. Examples of the aralkyl groups represented by R 5 and R 7 include phenyl-C^e-alkyl groups such as benzyl and 
phenetyl groups. Examples of substrtuents on the aryl, aralkyl or pyridyl group represented by R 5 include the same sub- 

20 stituents as those mentioned in the phenyl group represented by R 4 . The group W is particularly preferably (W-1), (W- 
2} (W-4) or (W-5). 

[0018] The group A in the general formula (1) is preferably a linear or branched alkylene group having 1 to 8 carbon 
atoms, which may be substituted by 1 to 5 hydroxy groups, a linear or branched alkyleneoxy group having 1 to 8 carbon 
atoms, which may be substituted by 1 to 5 hydroxy groups, or a linear or branched alkylenecarbonyl group having 2 to 

25 9 carbon atoms, which may be substituted by 1 to 5 hydroxy groups. Specific examples of A include ethylene, trimeth- 
ylene, propylene, tetramethylene, butylene, ethyleneoxy, trimethyleneoxy, 2-hydroxytrimethyleneoxy, propyleneoxy, 
butyleneoxy, methylenecarbonyl, ethylenecarbonyl and trimethylenecarbonyl groups. Of these, the ethylene, trimethyl- 
ene ( ethyleneoxy and 2-hydroxytrimethyleneoxy groups are particularly preferred. 
[0019] An atomic group represented by X is preferably an oxygen atom. 

30 [0020] With respect to the groups represented by Y 1 and Y 2 the alkyl moieties of the mono- or dialkylamino groups 
or hydroxyalkylamino groups are linear or branched alkyl groups having 1 to 6 carbon atoms. Examples thereof include 
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl and tert-butyl groups. Examples of the cyclic amino groups 
include 4-membered to 7-membered cyclic amino groups such as piperazinyl, piperidinyl, pyrroiidinyl and azetidinyl 
groups. Examples of the alkoxy groups include linear or branched alkoxy groups having 1 to 6 carbon atoms, such as 

35 methoxy, ethoxy, propoxy and butoxy groups. 

[0021] Examples of the lower alkyl groups represented by R 1 and R 2 include linear or branched alkyl groups having 
1 to 6 carbon atoms, such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl and tert-butyl groups. 
[0022] The hydroxyalkyl group represented by R 2 is preferably a hydroxy-Cj.e-a'kyl group. Examples thereof include 
hydroxyethyl and hydroxypropyl groups. The alkoxyalkyl group represented by R 2 is preferably a Ci^-alkoxy-C^g-alkyl 

40 group. Examples thereof include methoxyethyl, ethoxyethyl and methoxypropyl groups. The halogenoalkyi group repre- 
sented by R 2 is preferably an alkyl group substituted by 1 to 3 halogen atoms and having 1 to 6 carbon atoms. Examples 
thereof include trifluoromethyl and trif luoroethyl groups. 

[0023] Examples of the aralkyl group represented by R 2 include phenyl-C 1 _ 6 -aIkyl groups such as benzyl and phenetyl 
groups. Examples of substrtuents on the phenyl, pyridyl or aralkyl group represented by R 2 include alkyl groups, alkoxy 
45 groups, halogen atoms, halogenoalkyi groups, acyl groups, amino group, hydroxy group, cyano group, carbamoyl 
group, nitro group, carboxy group, sulfonamide group, phenyl group and benzyloxy group. R 1 is preferably a hydrogen 
atom. R 2 is preferably a lower alkyl group. 

[0024] The alkyl group represented by R 3 is preferably a linear or branched alkyl group having 1 to 8 carbon atoms. 
Examples thereof include methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, tert-butyl, pentyl, hexyl, heptyl and octyl 

50 groups. The alkoxy group represented by R 3 is preferably a linear or branched alkoxy group having 1 to 8 carbon atoms. 
Examples thereof include methoxy, ethoxy. propoxy, butoxy, pentyloxy, hexyloxy, heptyloxy and octyloxy groups. Exam- 
ples of the halogen atom include fluorine, chlorine, bromine and iodine atoms. The halogenoalkyi group is preferably an 
alkyl group substituted by 1 to 3 halogen atoms and having 1 to 8 carbon atoms. Examples thereof include trifluorome- 
thyl, trichloromethyl and tribromomethyl groups. Examples of the acyl group include alkanoyl groups having 1 to 9 car- 

55 bon atoms, such as formyl, acetyl and propionyl groups, and aroyl groups such as a benzoyl group. R 3 is preferably a 
hydrogen atom. 

[0025] The compounds (1) according to the present invention may include various kinds of pharmaceutical^ accept- 
able solvates such as hydrates, and those of polymorphism. Since the compounds (1) according to the present inven- 
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tion have an asymmetric carbon atom, stereoisomers exist. All these isomers are included in the present invention. 
[0026] No particular limitation is imposed on salts of the compounds (1 ) according to th present invention so far as 
they are pharmaceutical^ acceptable salts. Preferable examples of such salts include hydrogen halide salts such as 
hydrofluorides, hydrochlorides, hydrobromides and hydriodides; inorganic acid salts such as carbonates, nitrates, per- 
5 chlorates, sulfates and phosphates; lower alkyl-sulfonates such as methanesulfonates, ethanesulfonates and trifluor- 
omethanesutfonates; arylsulfonates such as benzenesulfbnates and p-toluenesulfonates; organic acid salts such as 
fumarates, maleates, succinates, citrates, tartrates and oxalates; amino acid salts such as glutamates and aspartates; 
and salts with alkali and alkaline earth metals such as sodium, potassium and calcium. 

[0027] The compounds (1) according to the present invention can be prepared, for example, in accordance with any 
10 of the following Preparation Processes 1 to 8. 

Preparation Process 1> 

Case of R 1 = H and X = 0 in the general formula (1) : 
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( 1 - 1 ) (8) 

wherein R 2 , R 3 , W and A have the same meanings as defined above, A 2 is an aikyleneoxy group which may be substi- 
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tuted by at least one hydroxy! group. Y 3 is an amino, hydroxyl or lower alkyl group, Q 1 is a leaving group, and G 2 is a 
halogen atom. 

[0028] More specifically, a compound (1 -1) according to the present invention is prepared in the following manner. A 
compound represented by a general formula (2) is reacted with a compound represented by a general formula W-H to 

5 form a compound represented by a general formula (5) (Step 1). The 4-substitution product of compounds (5) may also 
be synthesized by the reaction of a compound represented by a general formula (3) with a compound represented by 
a general formula (4) (Step 2). The compound (5) is then subjected to a Wittig reaction with (methoxymethyl)triphenyl- 
phosphonium chloride (Step 3), and the resultant compound represented by a general formula (6) is reacted with its 
corresponding alcohol to form an acetal derivative represented by a general formula (7) (Step 4). The acetal derivative 

10 is then reacted with trimethylsilyl nitrite to form a compound represented by a general formula (8) (Step 5). Finally, the 
compound (8) is hydrolyzed or reacted with an alcohol in the presence of an acid catalyst (Step 6), whereby the com- 
pound (1-1) according to the present invention can be prepared. The individual steps will hereinafter be described in 
detail. 

is steal: 

[0029] The compound (2) is reacted with the compound W-H in the presence of proper base and solvent, whereby 
the compound (5) can be obtained. 

[0030] The compound (2) can be prepared by halogenation or sulfonylation of the terminal hydroxy group in the ben- 
20 zaldehyde derivative substituted by a hydroxyaikoxy group or hydroxyalkyl group, which has been purchased as a com- 
mercially available reagent or synthesized in accordance with a known method [for example, a method described in 
Journal of Heterocyclic Chemistry, £, 243 (1969) or Japanese Patent Application Laid-Open No. 92228/1996]. Exam- 
ples of the leaving group (Q 1 ) thereof include halogen atoms such as chlorine, bromine and iodine atoms, and meth- 
anesulfonyloxy, p-toluenesulfonyloxy and trifluoromethanesulfonyloxy groups. Of these, the methanesulfonyloxy group 
25 is particularly preferred. 

[0031] Examples of the base used in the reaction of the compound (2) with the compound W-H include sodium 
hydride, calcium hydride, potassium t-butoxide, sodium hydroxide, potassium hydroxide and potassium carbonate. No 
particular limitation is imposed on the solvent used herein so far as it does not affect the reaction. Examples of the sol- 
vent used include ethers such as tetrahydrofuran and dioxane; hydrocarbons such as benzene and toluene; amides 
30 such as dimethylformamide, dimethylacetamkie and N-methyl-a-pyrrolidone; and sulfoxides such as dimethyl sulfoxide. 
The reaction is carried out in a temperature range of from a temperature under ice cooling to a reflux temperature under 
heating. It is particularly preferred to conduct the reaction by heating and stirring the reactants at 70 to 100°C for 2 to 5 
hours in the presence of potassium carbonate in dimethylformamide. 

35 Step 2: 

[0032] The compound (3) which is a starting material can be prepared, for example, in accordance with the method 
described in Journal of Medicinal Chemistry, H, 1038 (1968); or Journal of Medicinal Chemistry, 3& 130 (1995). This 
compound (3) is reacted with the p-halogenobenzaldehyde derivative (4) in the presence of proper base and solvent, 

40 whereby the compound (5) can be obtained. Examples of the halogen atom G 2 in the a p-halogenobenzaldehyde deriv- 
ative (4) include, fluorine, chlorine, bromine and iodine atoms, with the fluorine atom being particularly preferred. Exam- 
ples of the base used in this reaction include sodium hydride, potassium t-butoxide, sodium hydroxide and potassium 
hydroxide. No particular limitation is imposed on the solvent used herein so far as it does not affect the reaction. Exam- 
ples of the solvent used include ethers such as tetrahydrofuran and dioxane; hydrocarbons such as benzene and tolu- 

45 ene; amides such as dimethylformamide, dimethylacetamide and N-methyl-a-pynrolidone; and sulfoxides such as 
dimethyl sulfoxide. The reaction is carried out in a temperature range of from a temperature under ice cooling to a reflux 
temperature under heating. The reaction time is about 0.5 to 24 hours. It is particularly preferred to conduct the reaction 
by adding sodium hydride little by little to a dimethyl sulfoxide solution of a mixture of the compound (3) and the com- 
pound (4) under ice cooling and then stirring the resultant mixture for 1 to 3 hours at room temperature or so. 

50 

Steo 3 : 

[0033] The compound (5) is subjected to the Wittig reaction with (methcxymethyl)triphenylphosphonium chloride, 
which is a commercially available reagent, in the presence of proper base and solvent, whereby the compound (6) can 
55 be obtained [the compound (6) is obtained as a mixture of E:Z]. Examples of the base used in this reaction include n- 
butyllithium, sec-butyllithium, lithium diisopropylamide, potassium t- butoxide and sodium methoxide. No particular lim- 
itation is imposed on the solvent used herein so far as it does not affect the reaction. Examples thereof include ethers 
such as diethyl ether and tetrahydrofuran; hydrocarbons such as benzene and toluene; and alcohols such as ethanoi. 
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It is particularly preferred to conduct the reaction by preparing lithium diisopropylamide in a flask containing tetrahydro- 
furan and stirring the reaction mixture at a reaction temperature of from -10°C to 20°C for about 3 to 5 hours. 

Step 4; 

5 

[0034] The compound (6) is reacted with its corresponding alcohol in the presence of an acid catalyst, whereby the 
compound (7) can be prepared. 

[0035] When the alcohol has a low boiling point, the alcohol itself is used as a solvent When the alcohol has a high 
boiling point on the other hand, a hydrocarbon such as benzene or toluene, or an amide such as dimethylformamide or 
10 dimethylacetamide may be used as a solvent. Examples of the acid catalyst include p-toluenesutfonic acid and meth- 
anesulfonic acid. The reaction is carried out in a temperature range of from a warming temperature to a reflux temper- 
ature under heating. The reaction time is about 1 to 24 hours. 

Step 5: 

15 

[0036] The compound (7) is reacted with an excess amount of trimethylsilyl nitrile in the presence of a boron trif luoride 
etherate catalyst in methylene chloride, whereby the compound (8) can be prepared. The reaction is carried out at a 
temperature of from 0 to 20°C for about 0.5 to 2 hours. 

20 Step 6 : 

[0037] In general, the compound (8) is hydrolyzed under basic conditions, whereby the compound (1 -1 ) according to 
the present invention can be prepared. Examples of the base used include sodium hydroxide and potassium hydroxide. 
As a solvent for the reaction, is used a mixed solvent of ethanol-water, dioxane-water or the like. The reaction is carried 
25 out in a temperature range of from 80°C to a reflux temperature for about 0.5 to 5 hours. An ester derivative correspond- 
ing to the compound (1-1) can be prepared by using a compound in which Y 3 in the compound (1-1) according to the 
present invention is NH 2 , and heating this compound and an alcohol with stirring in the presence of a catalytic amount 
of a Lewis acid such as titanium tetrachloride in 1 N hydrochloric acid. 



7 



I 



EP 0 903 343 A1 



10 



15 



20 



25 



30 



35 



40 



45 



50 



id 
H 

a 
u 
o 

H 

td 

c 
cn 

<D 
+J 

■H 

O 
11 

X 
C 

cd 

K 

(I 

cs 
o 

W 

to 
o 



CN 
W 

cn 

CD 
O 
O 

u 

c 
o 

td 

U 

<d 

p. 

<u 

M 
Qu 
v 




/ 



o 



in 




Du 

•P 
CO 




C 

o 

A 

0J 
H 
01 

c 

CO 
f0 





/ 



~0 



I 

I 



a 

cu 

■P 
CO 




CM 



/ 



55 



wherein W, R 2 R 3 , Y 3 , A, A 2 and Q 1 have the same meanings as defined above, and A 1 means A or a single bond. 
[0038] More specifically, a benzaldehyde derivative represented by a general formula (9) is allowed to react in the 
same manner as in Step 3 to Step 6 described in Preparation Process 1 to form a compound represented by a general 
formula (10). The benzyl group which is a protecting group is then removed from the compound (10) to obtain a com- 
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pound represented by a general formula (11) (Step 7). After the terminal hydroxy group of this compound is oonverted 
into a leaving group (Q 1 ) (Step 8), the resultant compound is allowed to react in the same manner as in Step 1 of Prep- 
aration Process 1, whereby the compound (1-1) according to the present invention can be prepared. When A 1 in the 
compound represented by the general formula (1 1) is a single bond, the compound is subjected to a condensation reac- 
tion with a compound represented by the general formula (3), whereby a compound (1-2) according to the present 
invention can be obtained (step 9). The individual steps will hereinafter be described. 

Step 7: 

[0039] The compound (9), which is a starting material, is purchased as a commercially available reagent or synthe- 
sized in accordance with a known method [for example, a method described in Journal of Heterocyclic Chemistry, £L 
243 (1969) or Japanese Patent Application Laid-Open No. 92228/1996], and is converted into a compound of the gen- 
eral formula (10) in the same manner as in Step 3 to Step 6 described in Preparation Process 1. This compound (10) 
is reduced by catalytical hydrogenation, whereby the compound of the general formula (1 1 ) can be prepared. Examples 
of the catalyst used in this reaction include palladium catalysts such as palladium on charcoal, palladium black and pal- 
ladium hydroxide; platinum catalysts such as platinum oxide and platinum black; and nickel catalysts such as Raney 
nickel. No particular limitation is imposed on a solvent used so far as it does not affect the reaction. Examples thereof 
include methanol, ethanol, dioxane, dimethylformamide. acetic acid and a mixed solvent of ethanol-acetic acid. The 
reaction is carried out at atmospheric pressure or under pressure at room temperature or under heating at about 60 to 
100°C. 

Step 8: 

[0040] The compound (12) is prepared by halogenating or sulfonating the terminal hydroxy group of the phenylpro- 
pionic acid derivative (11), the benzene ring of which has been substituted by a hydroxyalkoxy group, hydroxyalkyl 
group or hydrcxyalkanoyl group, in the presence or absence of a base and a solvent. Examples of the leaving group 
(Q 1 ) thereof include halogen atoms such as chlorine, bromine and iodine atoms, and methanesulfonyloxy, p-toluenesul- 
fonyloxy and trif Juoromethanesulfonyloxy groups. Of these, the methanesulfonyloxy group is particularly preferred. No 
particular limitation is imposed on the solvent used in the reaction so far as it does not affect the reaction. Examples of 
the solvent used include chlorinated hydrocarbons such as methylene chloride and chloroform; ethers such as tetrahy- 
drofuran and dioxane; hydrocarbons such as benzene and toluene; amides such as dimethylformamide, dimethylaceta- 
mide and N-methyl-a-pyrrolidone; and sulfoxides such as dimethyl sulfoxide. Examples of the base used include 
triethylamine, pyridine, 4-dimethylaminopyridine, sodium hydride, sodium hydroxide and sodium carbonate. 
[0041] The compound (12) thus obtained can be converted into the compound (1 -1) according to the present inven- 
tion in the same manner as in Step 1 of Preparation Process 1 . 

Step 9: 

[0042] Among the compounds represented by the general formula (1 1), a compound in which A 1 is a single bond can 
be converted into the compound (1-2) according to the present invention by a Mitsunobu reaction (see Organic Reac- 
tion 42, 335) with a compound represented by the general formula (3), which has been described in Preparation Proc- 
ess 1. More specifically, each 1 to 3 equivalents of triphenylphosphine and dialkyl (dimethyl, diethyl or diisopropyl) 
azobiscarboxylate are added to a solution of the compound (3) and compond (11) in methylene chloride, tetrahydro- 
furan, benzene, toluene, ether, dioxane or dimethylformamide, and the reaction is conducted in a temperature range of 
from -5°C to a reflux temperature under heating for about 1 to 24 hours, whereby the compound (1 -2) according to the 
present invention can be obtained. 
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wherein W, A, R 2 , R 3 , A 1 , A 2 and Y 3 have the same meanings as defined above, and X 1 is O, S or CH 2 . 
[0043] A compound represented by the general formula (9) is condensed with a compound represented by a general 
formula (13) to form a compound represented by a general formula (14) (Step 10). The compound thus obtained is 
allowed to react in th same manner as in Step 6 and Step 7 of Preparation Process 2, whereby a compound repre- 



10 



I t 

EP 0 903 343 A1 

sented by a general formula (16) can be obtained. Subsequently, the compound (16) can be converted into a compound 
(1-3) according to the present invention in the same manner as in Step 8 and Step 1 of Preparation Process 2. When 
A 1 in the compound represented by the general formula (16) is a single bond, the compound is subjected to a Mitsu- 
nobu reaction in the same manner as in Step 9 of Preparation Process 2, whereby a compound (1-4) according to the 
5 present invention can be obtained. Step 10 will hereinafter be described in detail. 

[0044] The compound (13), which is a starting material, can be purchased as a commercially available reagent or 
prepared in accordance with a known method [for example, a method described in Organic Synthesis Collect, Volume 
II, 387, Japanese Patent Application Laid-Open No. 136391/1994, or the like]. This compound is condensed with the 
compound represented by the general formula (9) in the presence of a proper base or catalyst, whereby the compound 
(a mixture of E:Z) of the general formula (14) can be prepared. Examples of the base used in the reaction include 
sodium hydride, potassium t-butoxide and pyridine. When the catalyst is used, piperidine and acetic acid, piperidinium 
acetate, piperidinium benzoate, or the like may be used. No particular limitation is imposed on a solvent used so far as 
it does not affect the reaction. Examples of the solvent used include ethers such as tetrahydrofuran and dioxane; hydro- 
carbons such as benzene and toluene; amides such as dimethylformamide, dimethylacetamide and N-methyl-a-pyrro- 
lidone; and sulfoxides such as dimethyl sulfoxide. 
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wherein W, A, Y 1 , R 2 , R 3 , X 1 and A 2 have the same meanings as defined above, R 8 is a lower alkyl group, and X 2 is O 
or NH. 

[0045] More specifically, a compound represented by a genera] formula (17) is converted into a compound (1-5) 
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according to the present invention by an ordinary alkylating method (Step 11). Subsequently, this compound is hydro- 
lyzed or reacted with any of various amines, whereby a compound (1 -6) according to the present invention can be pre- 
pared (Step 12). Alternatively, the compound (5) and a compound (18) are successively treated in the same manner as 
in Step 10 of Preparation Process 3 and Step 7 of Preparation Process 2, whereby the compound (1-5) according to 
5 the present invention can also be obtained. The individual steps will hereinafter be described. 

Step 11: 

[0046] The compound represented by the general formula (17), which is a starting material, can be synthesized in 
10 accordance with a known method [for example, a method described in Organic Synthesis Collect, Volume III, 586 
(1955); Journal of Chemical Society, 1808 (1951); Synthesis, 793 (1992); Japanese Patent Application Laid-Open No. 
325263/1996; or the like]. This compound or a salt thereof is reacted with a halide (iodide, bromide or chloride), 
whereby the compound (1 -5) according to the present invention can be obtained. This reaction is carried out in the pres- 
ence of a base in a proper solvent. Examples of the solvent used include dimethylformamide, dimethyl sulfoxide, meth- 
is anol, ethanol, ethoxyethanot, tetrahydrofuran, dioxane and acetonitrile. Examples of the base used include 
triethylamine, N,N-diisopropylethylamine, pyridine, sodium hydroxide, potassium hydroxide, potassium carbonate, 
sodium hydrogencarbonate, sodium hydride and potassium hydride. The reaction is performed at room temperature or 
under heating with stirring. 

20 Step 12: 

[0047] The compound (1 -5) according to the present invention is hydrolyzed in the presence of proper solvent and 
base, whereby the compound (1-6) according to the present invention can be obtained as its corresponding carboxylic 
acid. Alternatively, the compound (1*5) according to the present invention is reacted with any of various amines in the 
25 presence or absence of a solvent, or the above carboxylic acid is converted into an active derivative (for example, an 
acid halide or mixed acid anhydride) and then reacted with any of various amines, whereby the compound (1-6) accord- 
ing to the present invention can be prepared. With respect to the solvent and base used in the hydrolysis, the same con- 
ditions as those in Step 6 of Preparation Process 1 may be used. 

30 preparation Process 5> 

Case of R l = H and X = S in the general formula ( 1 ) : 



35 



40 



45 




wherein W, A, R 2 , R 3 and Y 1 have the same meaning as defined above. 

[0048] More specifically, a compound represented by a general formula (20) is hydrolyzed under basic conditions and 
then reacted with its corresponding halide, whereby a compound (1-7) according to the present invention (Step 13). 
55 This compound is further converted into an active carboxylic acid derivative and then reacted with any of various 
amines and alcohols, whereby a compound (1-8) according to the present invention can be prepared (Step 14). The 
individual steps will hereinafter be described. 
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Step 13: 

[0049] The compound represented by the general formula (20) (EP 0787727-A1), which is a starting material, is 
hydrolyzed under basic conditions and then reacted with its corresponding halide, whereby the compound (1 -7) accord- 
5 ing to the present invention can be prepared. Specifically, after the compound of the general formula (20) is gently 
heated to reflux for 0.5 to 1 hour in a 1 5% aqueous solution of sodium hydroxide, a methanol solution of the correspond- 
ing halide (iodide, bromide or chloride) is added at room temperature, and the mixture is stirred for about 1 to 3 hours, 
whereby the compound (1 -7) according to the present invention can be obtained. 

to Step 14: 

[0050] The carboxylic acid, which is the compound (1 -7) according to the present invention, is converted into an active 
derivative (for example, an acid halide or mixed acid anhydride) and then reacted with any of various amines and alco- 
hols, or the compound (1 -7) according to the present invention is reacted with any of various amines and alcohols in the 
is presence of a proper condensation agent, whereby the compound (1-8) according to the present invention can be pre- 
pared. 

[0051] Examples of the condensation agent used include carbonyldiimidazole, 1-hydroxy-2(1 H)-pyridone, N-hydrox- 
ysuccinimide, diphenylphosphorylazide, N t N-dicyclohexylcarbodiimide and 1-ethyl-3-(3-dimethylaminopropyI)-carbodi- 
imide hydrochloride. The reaction is carried out in the presence of a proper base, for example, an organic base such as 
20 triethylamine or pyridine, according to the kind of the condensation agent used. 
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wherein W, A, A 1 , A 2 , Y 3 , R 1 ( R 2 , R 3 and Q 1 have the same meanings as defined above. 

[0052] More specifically, after a compound (21) is reacted with a compound (22) to form a compound (23) (Step 15), 
exactly the same reactions as in Steps 4, 5, 6 and 7 of Preparation Process 2 are conducted, whereby a compound (24) 
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can be prepared. After the terminal hydroxy group of the resultant compound (24) is converted into a leaving group (Q 1 ) 
in the same manner as in Step 8 of Preparation Process 2, the resultant compound is allowed to react in the same man- 
ner as in Step 1 of Preparation Process 2, whereby a compound (1-10) according to the present invention can be pre- 
pared. When A 1 in the compound represented by the general formula (24) is a single bond, the compound is subjected 
s to the Mitsunobu reaction with a compound represented by the general formula (3) in the same manner as in Step 9 of 
Preparation Process 2, whereby a compound (1-9) according to the present invention can be prepared. Step 15 will 
hereinafter be described in detail. 

Step 1 $: 

10 

[0053] The compound (21), which is a starting material, can be purchased as a commercially available reagent or 
prepared from the compound (9) in accordance with a known method [for example, a method described in Journal of 
Organic Chemistry, 21, 1149 (1956); Angewandte Chemie, Sfi, 364 (1968); or the like]. This compound (21) is heated 
and stirred in the presence of an acid anhydride (22) and a base in accordance with a method described in literature 
is [for example, Journal of American Chemical Society, 22, 1988 (1950); Journal of American Chemical Society, 7£, 491 1 
(1951); Journal of Medicinal Chemistry, 29, 3897 (1996); or the like], whereby the compound (23) can be prepared. 
Examples of the base used include pyridine, sodium acetate and potassium acetate. 



Preparation Process 7> 

20 

Case of R 1 = group COY 2 in the general formula (1): 




wherein R 2 , R 3 Y 1 , Y 2 , A and W have the same meaning as defined above, and X 3 is O. S or NH. 

[0054] More specifically, a compound represented by the general formula (5) is condensed with a malonic acid deriv- 

so ative represented by a general formula (26) in the same manner as in Step 1 0 of Preparation Process 4, thereby obtain- 
ing a compound represented by a general formula (27). The compound thus obtained is reduced in the same manner 
as in Step 7 of Preparation Process 2 to convert it into a compound represented by a general formula (28), and the com- 
pound (28) is then subjected to a brominating reaction, whereby a compound represented by a general formula (29) can 
be prepared (Step 16). Finally, the compound (29) is reacted with any of various nucleophilic reagents, whereby a com- 

55 pound (1-11) according to the present invention can be prepared (Step 17). Steps 16 and 17 will hereinafter be 
described in detail. 
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S tep 1fr 

[0055] The compound represented by the general formula (28) is reacted with bromine in the presence of a proper 
solvent in accordance with a Known method [for example, a method described in Organic Synthesis Collect Volume III, 
5 705 (1955); Organic Synthesis Collect Volume 1, 245 (1945); Tetrahedron Letters, §4, 163 (1983); or the like], whereby 
the compound represented by the general formula (29) can be prepared. Examples of the solvent used include acetic 
acid, diethyl ether, dioxane and carbon tetrachloride. 

Step 17: 

10 

[0056] The compound represented by the general formula (29) is reacted with any of various alcohols, amines and 
thiols in the presence of proper solvent and base, whereby the compound (1*11) according to the present invention can 
be prepared. No particular limitation is imposed on the solvent used so far as it does not affect the reaction. Examples 
thereof include various kinds of alcohols, dioxane, tetrahydrofuran, dimethylformamide and dimethyl sulfoxide. Exam- 
15 pies of the base used include sodium hydroxide, potassium hydroxide, potassium carbonate, sodium hydrogen- carbon- 
ate, sodium hydride, triethylamine and pyridine. 

preparation Process 8> 



25 



30 



35 




wherein R 2 , R 3 , X 1 , Y 1 , Y 2 , A 2 , Q 1 and W have the same meanings as defined above. 

40 [0057] More specifically, a compound represented by a general formula (30) is reacted with a compound represented 
by a general formula (31) in the same manner as in Step 1 of Preparation Process 1, thereby obtaining a compound 
(32). The compound thus obtained is then catalytically reduced in the same manner as in Step 7 of Preparation Process 
2 to obtain a compound (33). Finally, the compound (33) is reacted with the compound (3), whereby a compound (1-12) 
according to the present invention can be prepared. 

45 [0058] The compound (1) according to the present invention obtained by each of the above-described preparation 
processes can be isolated in the form of crystals or a liquid, as needed, by the conventional means for isolation and 
purification, for example, recrystallization, distillation and/or chromatography. The compound may also be converted 
into a salt or solvate as needed. 

[0059] The compounds (1 ) according to the present invention are excellent in the effect of lowering blood glucose and 
so lipid and hence useful as medicines for preventing or treating diabetes mellitus, hyperlipemia, obesity and the like. 
[0060] The medicine according to the present invention is prepared by formulating an effective amount of the com- 
pound (1) or the salt thereof as an active ingredient in suitable combination with pharmaceutical^ acceptable, known 
carriers, for example, excipients, binders, disintegrators, lubricants, dissolution aids, suspending agents and the like 
according to pharmacological effects intended, administration object, administration end, administration form, etc. 
55 Examples of administration forms include oral administrations by tablets, capsules, granules, powder, syrup, etc., and 
parenteral administrations by injections, ophthalmic solutions suppositories, etc. In the medicine according to the 
present invention, the dose of th compound (1) varies according to the condition, age and weight of a patient to be 
administered, and the administration method thereof. However, the compound (1) may be generally administered in a 
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dose of 0. 1 to 1 ,000 mg per day for an adutt. 

[0061] The compounds (1) according to the present invention may also be used as veterinary medicines for other 
mammals than the human. 

[0062] The present invention will hereinafter be described more specifically by the following Preparation Examples, 
5 Examples and Test Example. However, these examples are intended to illustrate the present invention and by no means 
limit the present invention. 

Preparation Example 1 : 

10 Preparation of 4-[2-(1 -oxo- 1 ,2-dihydrophthalazin-2-yl)ethoxy]benzaldehyde (Compound 5) : 

[0063] After dimethylformamide (100 ml) was added to a mixture of 1-phthalazinone (1 .46 g). 4-[2-(methanesulfony- 
loxy)ethoxy]benzaldehyde (2.44 g) and potassium carbonate (2.07 9), and the mixture was heated and stirred for 4 
hours at 65 to 90°C on an oil bath, the reaction mixture was poured into ice water and extracted with ethyl acetate. After 
is the resultant extract was washed with water and then with brine, it was dried over anhydrous sodium sulfate, and the 
solvent was removed under reduced pressure. The resultant residue was purified by column chromatography on silica 
gel. A chloroform eluate was crystallized from ether to obtain the title compound (2.1 7 g, yield: 73.8%) as colorless crys- 
tals. 

20 1 H-NMR(CDCI 3 ,8): 

4.52(2H,t), 4.68(2H,t), 7.00(2H,d), 7.71-7.86(5H,m), 8.19(1H,s). 8.44(1H,dd), 9.86(1H,s). 

Preparation Example 2: 

25 Preparation of 4-[2-(4-oxo-3,4-dihydro-2H-1 ,3-benzoxazin-3-yl)ethoxylbenzaldehyde (Compound 5): 

[0064] Dimethyl sulfoxide (100 mi) was added to 2-(4-oxo-3,4-dihydro-2H-l ,3-benzoxazin-3-yl)ethanol (1 1 .6 g) and p- 
f luorobenzaldehyde (1 1 .2 g) to prepare a solution. After sodium hydride (3.6 g; 60% assay) was added portionwise to 
the solution under ice cooling, the mixture was stirred at room temperature for 2.5 hours. Thereafter, the reaction mix- 
30 ture was poured into ice water, and the precipitate was collected by filtration, washed with water and dried under 
reduced pressure. After ether was added to the thus-obtained crude crystals, and the resultant mixture was heated and 
stirred, the mixture was cooled down to room temperature. The precepitate was collected by filtration and dried to obtain 
the title compound (15.4 g, yield: 86.3%) as colorless crystals. 

35 1 H-NMR(CDCI 3 ,S): 

3.99(2H,t), 4.36(2H,t), 5.37(2H,s), 6.97-7.01 (3H,m), 7.12(1H,brt), 7.45(1H,ddd), 7.84(2H,d), 7.95(1H,ddd), 
9.89(1 H,s). 

Preparation Example 3: 

40 

Preparation of 2-{2-[4-(2-methoxyvinyl)phenoxy]ethyl}-1 ,2-dihydro-1-phthaladinone (Compound 6): 

[0065] (MethoxymethyQtriphenylphosphonium chloride (13.71 g, 40 rrtmol) and diisopropylamine (4.22 ml, 30 mmol) 
were suspended in anhydrous tetrahydrofuran (100 ml). A 1.58 M hexane solution (19 ml, 30 mmol) of n-butyllithium 

45 was added to the suspension at -10°C, and the mixture was stirred for 1 hour. A solution of 4-[2-(1-oxo-1 l 2-dihydroph- 
thalazin-2-yl)ethoxy]benzaldehyde (Compound 5) (5.88 g, 20 mmol) in tetrahydrofuran (40 ml) was then added drop- 
wise to the mixture at the same temperature, and the resultant mixture was stirred for 2 hours at -10°C to room 
temperature. After completion of the reaction, the reaction mixture was poured into ice water and extracted with ethyl 
acetate. The resultant extract was dried over anhydrous sodium sulfate, and the solvent was removed under reduced 

so pressure. The resultant residue was purified by column chromatography on silica gel (hexane:ethyf acetate = 4:1) to 
obtain the title compound (a mixture of E/Z) (6.5 g, yield: 99%) as pale yellow crystals. 

1 H-NMR(CDCI 3 ,5): 

3.64(1.5H,s), 3.73(1.5H,s), 4.34-4.70(4H,m), 5.10(0.5H,d), 5.75(0.5H,d), 6.05(0.5H ( d), 6.80-7.51 (4.5H,m), 
55 7.68-7.84(3H,m), 8.17(1H,s). 8.39-8.48(1 H,m). 
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Preparation Example 4: 

Preparation of 242-[4-(2,2^diethoxyethyl)phenoxy]ethyl}-1 ,2-dihydro-l -phthaladinone (Compound 7): 

5 [0066] Ethanol (200 ml) was added to 2-{244-(2-methoxyvinyl)phen<>xy]ethyl}O l 2<lihydro-1-phthaladinone (Com- 
pound 6) (6.44g, 20 mmol) and p-toluenesulfonic acid hydrate (0.38 g, 2 mmol), and the mixture was heated under 
reflux for 6 hours. After completion of the reaction, the solvent was removed, and ethyl acetate was added to the result- 
ant residue. After the resultant mixture was washed successively with a 5% aqueous solution of sodium hydrogencar- 
bonate and brine and dried over anhydrous magnesium sulfate, the solvent was removed to obtain the title compound 

10 (7.2 g, yield: 94.2%) as a pale yellow oil. 

1 H-NMR(CDCI 3 ,6): 

1.15(6H,t), 2.85(2H,d), 3.34-3.75(4H,m), 4.32-4.72(5H ( m), 6.84(2H,d), 7.10(2H,d), 7.69-7.85(3H,m), 
8.18(1H,s), 8.34-8.50(1 H,m). 

15 

Preparation Example 5: 

Preparation of 2-ethoxy-3-{4-[2-(1 -oxo-1 ,2-dihydrophthalazin-2-yl)ethoxy]phenyl}propionitrile (Compound 8): 

20 [0067] 2-{2-[4-(2,2-Diethoxyethyl)phenoxy]ethyl}-1 ,2-dihydro-1 -phthaladinone (Compound 7) (7.2 g, 1 8.8 mmol) was 
dissolved in dichloromethane (100 ml). Trimethylsilyl nitrile (7.52 ml, 56.4 mmol) and boron trffluoride etherate (0.58 ml, 
4.7 mmol) were successively added to the solution, and the mixture was stirred for 1 hour. After completion of the reac- 
tion, dichloromethane was added to the reaction mixture. After the resultant mixture was washed with a 5% aqueous 
solution of sodium hydrogencarbonate and water and dried over anhydrous magnesium sulfate, the solvent was 

25 removed under reduced pressure. The resultant residue was purified by column chromatography on silica gel (hex* 
ane:ethyl acetate = 4:1) to obtain the title compound (6.0 g, yield: 88.0%) as colorless crystals. 

1 H-NMR(CDCI 3 ,6): 

1.22(3H,t), 3.05(2H,d), 3.30-4.00(2H ( m), 4.19(1H,t), 4.40-4.70(4H,m), 6.85(2H,d), 7.15(2H,d), 7.68- 
30 7.84(3H,m), 8.17(1H,s) t 8.39-8.50(1 H.m). 

Preparation Example 6: 

Preparation of 2-ethoxy-3-[4-(2-hydroxyethyl)phenyl3propanamide (Compound 1 1): 

35 

[0068] 2-Ethoxy-3-[4-(2-ben2yloxyethy0phenyl]propanamide (Compound 1 0) (1 3.04 g) was dissolved in ethanol (150 
ml) and acetic acid (30 ml). To the solution, was added 10% palladium on charcoal (8 g), followed by hydrogenation at 
room temperature for 4 hours. After completion of the reaction, the reaction mixture was filtered through Celite, and the 
filtrate was concentrated under reduced pressure. The resultant residue was purified by column chromatography on sil- 
40 ica gel (CHCI 3 :MeOH a 100:2) to obtain the title compound (8.38 g, yield: 88.6%) as a colorless oil. 

1 H-NMR(CDCI 3 ,S): 

1.14(3H,t), 2.71 -4.04(1 0H,m), 6.18(1 H.brs), 6.52(2H,brs), 7,08-7.32(4H,m). 

45 Preparation Example 7: 

Preparation of 2-ethoxy-3-{4-[2-(methanesulfonyloxy)ethyl]phenyl}propanamide (Compound 12): 

[0069] 2-Ethoxy-3-[4-(2-hydroxyethyt)phenyl]propanamide (Compound 11) (8.38 g, 35.3 mmol) and triethylamine 
so (4.29 g, 42.4 mmol) were dissolved in methylene chloride (80 ml). Methanesulfonyl chloride (4.85 g, 42.4 mmol) was 
added dropwise to the solution under ice cooling, and the resultant mixture was stirred at room temperature for 1 hour. 
After completion of the reaction, the solvent was removed under reduced pressure, and the residue was dissolved in 
ethyl acetate. The solution was washed with a saturated aqueous solution of sodium hydrogencarbonate, water and 
brine in that order, and dried over anhydrous magnesium sulfate. The solvent was then removed under reduced pres- 
55 sure to obtain the title compound (8.44 g, yield: 75.8%) as colorless crystals. 

1 H-NMR(CDCI 3 ,5): 

1.14(3H,t), 2.78-3.64(9H,m). 3.81 -4.05(1 H,m) ( 4.41(2H,t), 5.74(1H,brs) t 6.48(1 H.brs), 7.08-7. 23(4H,m). 
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Preparation Example 8: 

Preparation of 3-[4-{benzyloxy)phenyf]-2-methoxy-2-propenenitrile (Compound 14): 

5 [0070] 4-Benzyiaxybenzatdehyde (2.12 g, 10 mmol) and methoxyacetonitrile (748 mg, 10 mmol) were dissolved in 
dimethylformamide (30 ml). Sodium hydride (60% assay; 480 mg, 12 mmol) was added to the solution at room temper- 
ature, and the resultant mixture was heated and stirred for 1 hour at 1 10*C on an oil bath. After completion of the reac- 
tion, the reaction mixture was poured into ice water and extracted with ethyl acetate. After the resultant extract was 
washed with brine and dried over anhydrous magnesium sulfate, the solvent was removed under reduced pressure. 

10 The resultant residue was purified by column chromatography on silica gel (hexane:ethyl acetate = 10:1) to obtain the 
title compound (a mixture of E/2; 1.58 g, yield: 59.7%) as colorless syrup. 

1 H-NMR(CDCI 3 ,6): 

3.76(1.5H,s). 3.90(1.5H,s), 5.09(2H,s), 6.14(0.5H,s), 6.53(0.5H,s), 6.95(1H,d), 6.98(1H,d), 7.10- 
15 7.40(5H,m) 1 7.51 (1H,d). 7.58(1 H,d). 

Example 1 : 

Preparation of 2-ethoxy-3-{4-[2-(1-oxo-1.2-dihydrophthalazin-2-yl)ethoxy]phenyl}propanamide [Invention Compound 
20 (1A)J: 

[0071] 2-Ethoxy-3-{4-[2-(1 -oxo-1 ,2-dihydrophthalazin-2-yl)ethoxy]phenyl)prop(Onitrile (Compound 8) (6.0 g, 16.5 
mmol) was dissolved in ethanol (200 ml), and a 6N aqueous solution (8.25 ml, 49.5 mmol) of sodium hydroxide was 
added to the solution. The resultant mixture was heated under reflux for 1.5 hours. After completion of the reaction, 
25 water was added to the reaction mixture to conduct extraction with ethyl acetate. The resultant extract was washed with 
brine and dried over anhydrous magnesium sulfate. The solvent was then removed under reduced pressure. The result- 
ant residue was purified by column chromatography on silica gel (hexane:ethyl acetate = 4:1) and recrystallized from 
ethyl acetate to obtain Invention Compound (1 A) (3.3 g, yield: 52.5%) as colorless crystals. 

30 Example 2: 

[0072] Invention Compounds (1D). (1F). (1H). (1J), (1K), (1N), (1AB). (1AC), (1 BG), (1BU) and (1BV) were prepared 
in the same manner as in Example 1 . 

35 Example 3: 

Preparation of 2-ethoxy-3-{4-[2-(4-CKO-3,4^ihydroquta [Invention Compound 

(1Q)]: 

40 [0073] 4-Quinazoline (500 mg, 3.42 mmol), 2-ethoxy-3-{4-[2-(methanesulfonyIoxy)ethyI]phenyl}propanamide (Com- 
pound 12) (1.13 g, 3,42 mmol) and potassium carbonate (1.42 g, 10.3 mmol) were dissolved in dimethylformamide (20 
ml), and the resultant solution was heated and stirred at 80°C for 2 hours. After cooling the reaction mixture, water was 
added to the reaction mixture to conduct extraction with ethyl acetate. The resultant extract was washed with water and 
then dried over anhydrous magnesium sulfate. Tne solvent was removed under reduced pressure. The precipitate was 

45 collected by filtration and washed with ether. The crude crystals thus obtained were recrystallized from ethanol to obtain 
Invention Compound (1Q) (1.11 g, yield: 87.6%). 

Example 4: 

50 [0074] Invention Compounds (1E), (1G), (11), (1S). (1T), (1U). (1V), (1W) ( (1X). (1Y), (1AF), (1A1) and (1BR) were 
prepared in the same manner as in Example 3. 

Example 5: 

55 Preparation of 2-methoxy-3-{4-[2-(4-oxo-3,4-dihydro-2H-1 ,3-benzoxazin-3-yl)ethoxy]phenyl}propanamide [Invention 
Compound (1P)]: 

[0075] 2-(4-Oxo-3,4-dihydro-2H-1,3-benzoxazin-3-yl)ethanol (794 mg, 4.11 mmol), 2-methoxy-3-(4-hydroxyphenyl- 
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propanamide (802 mg, 4.11 mmol) and triphenylphosphine (1.13 g t 4.31 mmol) were dissolved in tetrahydrofuran (20 
ml), and a 40% toluene solution of diethyl azodicarboxylate (1.88 g, 4.31 mmol) was added dropwise to the solution 
under ice cooling. The resultant mixture was stirred overnight at room temperature. After completion of the reaction, the 
solvent was removed under reduced pressure. Ether was added to the residue, and the resultant mixture was washed 
5 with a 10% aqueous solution of sodium hydroxide and brine. An organic layer was dried over anhydrous magnesium 
sulfate. The solvent was then removed under reduced pressure, and the resultant residue was purified by column chro- 
matography on silica gel (hexane:ethyl acetate = 4:1) to obtain Invention Compound (1P) (976 mg, yield: 64.1%) as 
colorless crystals. 

10 Example 6: 

[0076] Invention Compounds (1 R), (1 AH), (1 AJ), (1 AK), (1 AL), (1AM), (1 AS). (1 AT), (1 AV) ( (1 AY), (1 AZ) and (1BE) 
were prepared in the same manner as in Example 5. 

is Example 7: 

Preparation of ethyl 2-ethylamino-3-{4-[2-(4-Gxch3,4-dihydr^^ [Inven- 
tion Compound (1L)]: 

20 [0077] Ethyl 2-amino-3H4-[2-(4-oxo-3,4-dihydro hydrochloride 
(1.05 g, 2.5 mmol) was dissolved in ethanoi (10 ml), and ethyl iodide (390 mg, 2.5 mmol) and diisopropylethylamine 
(323 mg, 2.5 mmol) were added dropwise to the solution. The resultant mixture was stirred for 2 days at 60°C [during 
which additional ethyl iodide and diisopropylethylamine (each, 5 mmol) were added]. After completion of the reaction, 
the solvent was removed, and ethyl acetate was added to the residue. The resultant mixture was washed with water 

25 and dried over anhydrous magnesium sulfate. The solvent was then removed under reduced pressure, and the result- 
ant residue was purified by column chromatography on silica gel to obtain Invention Compound (1L) (627 mg, yield: 
60.8%) as a colorless oil. 

Example 8: 

30 

Preparation of 2-ethylamino-3-{4-[2-(4-oxo-3,4-dihydro-2H-1 ,3-benzaxazin-3-yl)ethoxy]phenyl}propionic acid [Invention 
Compound (1M)J: 

[0078] A 1 N aqueous solution (5 ml) of sodium hydroxide was added to a solution of ethyl 2-ethylamino-3-{4-[2-(4- 
35 oxo-3,4-dihydro-2H-1 ,3-benzoxazin-3-yl)ethoxy]phenyl}propionate (627 mg) in ethanoi (8 ml), and the resultant mixture 
was stirred overnight at 60°C. After the completion of a reaction was confirmed by using TLC, the reaction mixture was 
concentrated under reduced pressure. Water was added to the residue, and the resultant mixture was neutralized with 
3% hydrochloric acid. The precipitate was then collected by filtration, washed with water and then dried to obtain Inven- 
tion Compound (1M) (640 mg, quantitative) in the form of the hydrochloride as colorless crystals. 

40 

Example 9: 

[0079] Invention Compounds (1 BA), (1 BB) and (1 BF) were prepared in the same manner as in Example 8. 
45 Example 10: 

Preparation of 2-ethylthio-3-{4-[2-(4-oxo-3,4-dihydro-2^ acid [Invention 

Compound (10)]: 

so [0080] A 1 5% aqueous solution (60 ml) of sodium hydroxide was added to 5-{4-[2-(4-oxo-3,4-dihydro-2H- 1 ,3-benzox- 
azin-3-yl)ethQxy]benzyi}-2.4-thiazolidinedione (3.0 g). After the resultant mixture was gently heated to reflux for 30 min- 
utes, methanol (60 ml) was then added to the mixture at room temperature, and a methanol solution of ethyl iodide (5.3 
g) was then added dropwise, followed by stirring for 1.5 hours. Thereafter, the reaction mixture was poured into ice 
water, acidified with hydrochloric acid and extracted with ethyl acetate. The resultant extract was washed with brine and 

55 dried over anhydrous sodium sulfate. The solvent was then removed under reduced pressure. The resultant residue 
was purified by column chromatography on silica gel (chloroform:methanol = 50:1) and crystallized from hexane-ethyl 
acetate to obtain Invention Compound (10) (600 mg, yield: 19.9%) as colorless crystals. 
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Example 1 1 : 

Preparation of 2-ethoxy-3-{4-[2-(1-oxo-1,2<JihydrophthalM^ acid [Invention Compound 

(1B)]: 

(00811 2-Ethaxy^3-{4-[2-(1 -oxo-1 ,2-dihydrophthalazin-2-y0ethoxy]phenyI}propanamide [Invention Compound (1A)] 
(12.55 g, 32.9 mmol) was dissolved in dioxane (148 ml), and 2N hydrochloric acid (16.5 ml, 32,9 mmol) and a catalytic 
amount of TiCI 4 were added to the solution, followed by stirring at 1 10°C for 6 hours. After completion of the reaction, 
the solvent was removed, and chloroform was added to the residue. The precipitate was removed by filtration, and the 
filtrate was dried over anhydrous magnesium sulfate. The solvent was then removed, and the resultant residue was 
purified by column chromatography on silica gel (hexane: ethyl acetate « 2:3) and recrystallized from ethyl acetate to 
obtain Invention Compound (1B) (5.23 g, yield: 41.8%) as colorless crystals. 

Example 12: 

[0082] Invention Compounds (1 AE). (1 BC), (1 BD). (1 BJ), (1 BK), (1 BL) and (1 BS) were prepared in the same manner 
as in Example 1 1 . 

Example 13: 

Preparation of ethyl 2-ethoxy^-{4-[2^lK)xo-1,2-dihydrophthalazin-2-yl)ethoxy]phenyl}propanoate [Invention Com- 
pound (1C)]: 

[0083] 2-Ethoxy^-{4-[2-(1 -oxo-1 ,2-dihydroph^ [Invention Compound (1A)] 

(1 .0 g, 2,62 mmol) was dissolved in ethanol (30 ml), and 1N hydrochloric acid (2.6 ml, 2.6 mmol) and a catalytic amount 
of TiCU were added to the solution, followed by refluxing for 5 hours. After completion of the reaction, the solvent was 
removed, and chloroform was added to the residue. The precipitate was removed by filtration, and the filtrate was dried 
over anhydrous magnesium sulfate. The resultant residue was then purified by column chromatography on silica gel 
(hexane:ethyl acetate = 2:3) to obtain Invention Compound (1C) (0.2 g, yield: 20.0%) as a colorless oil. 

Example 14: 

[0084] Invention Compounds (1 AN), (1 AO). (1AP), (1AQ), (1AU), (1AW), (1 AX) and (1BO) were prepared in the same 
manner as in Example 13. 

Example 15: 

Preparation of 2-ethoxy-3-{4l2-(1-cxo-1 ( 2<Jihydrophtt acid [Invention 

Compound (1AA)]: 

[0085] 2-Ethoxy-3-{4-[2-(1-oxo-1 ,2-dihydrophthalazin-2-yl)ethoxy]phenyl}propanoic acid [Invention Compound (1 B)] 
(500 mg, 1.31 mmol) was dissolved in dimethylformamide (10 ml), and carbonyldiimidazole (233 mg, 1.44 mmol) was 
added to the solution. After the resultant mixture was stirred at room temperature for 1 hour, hydroxyamine hydrochlo- 
ride (200 mg, 2.88 mmol) was added, and the mixture was stirred at the same temperature for 12 hours. After comple- 
tion of the reaction, water was added to the reaction mixture to conduct extraction with ethyl acetate. The resultant 
extract was washed with water and then with brine, and dried over anhydrous magnesium sulfate. The solvent was then 
removed, and the residue was purified by column chromatography on silica gel (ethyl acetate:hexane = 3:2 to 4:1) and 
recrystallized from a mixed solvent of ethyl acetate and ether to obtain Invention Compound (1AA) (150 mg, yield: 
28.8%) as colorless crystals. 

Example 16: 

[0086] Invention Compounds (12), (1AD), (1AG), (1BH) and (1BP) were prepared in the same manner as in Example 
15. 
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Example 17: 

Preparation of ethyl 2-ethoxy-3-{4-[2-(4-methyM^^ nyljpropanoate [Invention 

Compound (1BI)]: 

[0087] Ethyl 2-ethoxy-3-{4-[2-(4-methyl-1^ (4.96 g, 11.75 

mmol) was dissolved in ethyl acetate (60 ml), and 10% palladium on carbon (600 mg) was added to conduct catalytic 
reduction for 10 hours. After completion of the reaction, the catalyst was removed by filtration, and the filtrate was con- 
centrated. The resultant residue was purified by column chromatography on silica gel to obtain Invention Compound 
(1 Bl) (4.54 g, yield: 91.2%) as colorless crystals. 

Example 18: 

[0088] Invention Compounds (1AR), (1 BM), (1 BN), (1 BQ), (1 BT) and (1 BW) were prepared in the same manner as 
in Example 1 7. 

[0089] The structures and physical data of the compounds obtained in the above-described Examples are shown in 
the following tables. W, A, R 1 , R 2 t R 3 , X and Y 1 in the tables mean the respective symbols in the general formula (1). 
The position of substitution (abbreviated as TS" in the tables) indicates the position of W-A- substituted on a benzene 
ring. 
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[0090] The following compounds can be prepared in accordance with processes similar to the processes described 
in the above Preparation Examples and Examples. 
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2-Methoxy-3-{4-[2-(1 -oxo-1 ,2-dihydrophthaIa2in-2-y0ethoxy]phenyI}propanamide; 

2-Methylthio-3-{4-[2-(1 -oxo-1 ,2-dihydrophtha!azin-2-yt)ethoxy]phenyI}propanamide; 
2-Propylthio-3-{4-[3-(1 -oxo-1 ,2-dihydrophthalazin-2-y0propoxy]phenyl}propanamid8; 
2-Propoxy-3-{4-[2-(1 -oxo-1 ( 2-dihydrophthalazin-2-yl)ethoxy]phenyl}propanamide; 
2-Propoxy-3-{4-[3-(1 -oxo-1 ,2-dihydrophthalazin-2-yl)propoxy]phenyl}propanamide; 
2-lsopropoxy-3-{4-[2-(1 -oxo-1, 2-dihydrophthaia^ 

2-lsopropoxy-3-{4-[3-(1 -oxo-1 ,2-dihydrophthala2in-2-yl)propyl]phenyl}propanamide; 
2-Phenoxy-3-{4-[2-(1 -oxo-1 ^-dihydrophthalazin^-yljethoxylphenyljpropanamide; 
2-Phenylthio^-{4-[2-(1 -oxo-1 ,2-dihydrophthaIaz^^^ 
2-Methylamino-3-{4-[2-(1 -oxo-1 ,2-cfihydroptt 
2-Ethytamino-3-{4-[2-(1 -oxo-1, 2-dihydrophthalari^ 

2-Methyi-2-propoxy-3-{4-[2-(1 -oxo-1 l 2-dihydrophthalazin-2-yOethoxy]phenyl}propanamide; 
2-Methy-2-propylthio-3-{4-[2-(1-oxo-1,2^ 

2-Methyl-2-propylanriino-3-{4-[2-(1 -oxo-1 ,2-dihydrophthalazin-2-yl)ethoxy]phenyl}propanamide; 
2-Methyl-2-isopropoxy-3-{4-[3-(1 -oxo-1 ,2-dihydrophthalazin-2-yI)propyl]phenyl}propanamide; 
2-Ethoxy-3 -{4-[2-(6-methy!- 1 -oxo- 1 ,2-dihydrophthaIazin-2-y()ethoxy]phenyl}propanamide; 
2-butoxy-3-{4^2-(4,6-dimethyl-1 -oxo-1 ,2ndihydroph^ 
2-Ethoxy-3-{4-[2-(6-methaxy-4-phenyl-1^xo-1,2<lih^ 

2-Ethylthio-3-{4-[2-(6-methQxy-4-phenyI-1 -osxo-1 ,2-dihydrophthalazin-2-yl)propoxy]phenyl}propanamide; 

2*Ethylamino-3-{4-[2-(6-methoxy-4i3henyi-1-oxo-1,2-dihydrophthalazin-2-yl)pro^ 

2-Ethoxy-3-{4-[2-(6-methoxy-4-(2-pyridyl)-1-axo 

2-Methyithio-3-{4-[2-(6-methoxy^ 

2-Methylamino-3-{4-[2-(6-methoxy-4-(2-pyridyl)-1^^ 

2-Ethoxy-3-{4-[2-(6-metho^-4-(4-pyridyl)-1-ra^ 

2-Ethoxy-3-{4-(3-(4-ethy1-6-methoxy-1-^ 

N1-Ethyl-2-{4-[2-(1 -oxo-1 ,2HjihydrophthaIaz^ 

6- Chforo-2-{3-[4-(2-ethoxy-2-methyl-3-o^ 
phthalazinone; 

7- Methyl-2-{3-[4-(2-ethoxy-2-methyl-3-oxo-3^^ 
none; 

Ethyl 2-methyllhio-3-{4-[2-(1 -oxo-1 ,2-dihydrophthalazin-2-yl)ethoxy]phenyI}propanoate; 
Methyl 2-isopropoxy-3^-[3-(1 -oxo-1 ,2<Jihydrophtha!azin-2-y!)propy!]phenyl}propanoate; 
Propyl 2-phenoxy-3-{4-{2-(1 -oxo-1 ,2-dihydrophthalazin-2-yl)ethoxy]phenyl}propanoate; 
Isopropyl 2-ethylamino-3-{4-[2-(1 -oxo-1 ^-dihydrophthalazin^-yljethoxylphenyljpropanoate; 
2-lsopropoxy-3-{4-[3-(1-oxo-1 l 2-dihydrophthalazin-2-yl)propyl]phenyl}propanoic acid; 
2-lsopropylthio-3-{4-[2-(1 -oxo-1 ,2-dihydrophthalazin-2-yl)ethoxy]phenyl}propanoic acid; 
2-lsopropylamino-3-{4-[2-(1-oxo-1,2<Jihydrophthalazin-2-yl)ethoxy]ph acid; 
2-lsopropoxy-3-{4-[4-(1-oxo-1,2-dihydrophthalazin^ acid; 
2-Phenoxy-3-{4-[2-(1 -oxo-1 ,2-dihydrophthalazin-2-yl)propoxy]phenyl}propanoic acid; 
2-Propoxy-3-{4-[2-(5-methyl-4-oxo-3,4-dihydro-2H-1,3-benzoxazin-3-yi)ethQxylphenyl^ 
2-Ethytthio-3-{4-[2-(5-methyl-4-oxo-3,4-d*^^ 
2-Ethyiamino-3-{4-[2-(5-methyl-4K>xo-3 i 4-^ 

2-Ethoxy-3-{4-[2-(6-acetyl-4-oxo-3 l 4-dihydro-2H-1,3-benzoxazin-3-yl)ethoxy]phenyl}propanam , d 

2-Butoxy-3-{4-[2-(6-butyryl-4-oxo-3 > 4<lihydro^ 

2-Ethylthio-3-{4-[2-(6-amino-4<>xo-3 l 4-dihyd^^ 

2-Ethoxy-3-{4-[2-(6-methoxy-4-oxo-3 l 4<Jihydro-2H-1,3-benzoxazin-3-yl)propoxy]phenyl}prop 
2-EthQxy-3-{4-[3-(7-methoxy-4-Qxo-3 , 4-dihydro-2H- 1 ,3-benzoxazin-3-yl) propyl]phenyl}propanamide; 
2-Ethoxy-3-{4-[3-(7-me%l-4-oxo-3,4-dihydro-2H-1,^^ 

2-Phenoxy-3-{4-[3-(7-methyf-4-oxo-3 l 4-dihydro-2H-1 l 3-benzoxazin-3-yOpropyt]ph 

Ethyl 2-ethoxy-3^4-[3-(4-oxo-3,4<Jihydro-2H-1.3-benzoxazin-3-yl)propyl]phenyl}propanoate; 

Propyl 2-metrroxy-3-{4-[2^4-oxo-3,4Hdihydro-2H-1^ 

Ethyl 2-pherraxy-3-{4-[3-(4-oxo-3 ) 4-dihydro-2H-1 ( 3-benzQxazin-3-yi)propyl]phenyl}propanoate; 
2-Ethoxy-3-{4-[3-(7-methyl-4-oxo-3 ( 4-dihydro-2H-1,3-benzoxazin-3-yl)propyl]phenyi}propanoic acid; 
2-Ethoxy-3-{4-[3-(7-chloro-4-cxo-3,4-dihydr^ acid; 
2-Buto^-3-{4-[4-(7-chloro-4-oxo-3 t 4-dihydro-2H-1 ( 3-beraoxazin-3-yi)butQxy]p acid; 
2-Benzyloxy-3-{4-[3-(7-cyano-4-oxo-3 t 4-dihydro-2H-1 ( 3-benzoxazin-3-yl)butoxy]phenyl)propanoic acid; 
N1-Ethyl-3-{4-{4-(7<yano-4-oxo-3,4-dihydro-2H-1 ( 3-benzQxazin-3-yl)butcocy]pheny^ 
mide; 
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N1.N1-Dimethyl-3-{4-[2-(7-beruylaxy-4-oxo-3,4^ 
ylpropanamide; 

N1,N1-Dietr»yl-3-{4-[4-(7-benzyloxy-4-oxo-3,4^^ 
propanamide; 

6-Chloro-3-{3-[4-(2-ethoxy-2-meth^ 
2H-1,3-benzoxazine; 

2-Ethoxy-3-{4-[2-(6-methyl-4-oxo-1 -phenyl-1 ,2,3,4-tetrahydroquinazolin-3-yl)ethoxy]phenyl}propanarnide; 

2-Ethylthio-3-{4-[2-(6-methyl-4-w^ 

2-Methoxy-3-{4-[2-(1,6<limethyl-4-oxo-1.2,3Ateta^ 

2-Propylamino-3-{4-[3-(1 ,6-dimethyl-4-axo-1 ( 2 f 3.4-tetrahydroquinazolin-3-yl)propyl]phenyl}propanamide; 
2-Propy1thio-3-{4-[3-(1 ,6-dimethyl-4-oxo-1 ,2,3,4-tetrahydroquinazoIin-3-yl)propyi]phenyl}propanamide; 
2-Ethoxy-3-{4-[3-(1-ethyi-6-methaxy-4-axo-1.2£^ 

2-lsopropyIthio-3-{4-[2-(1 -ethyl-6-methoxy-4-oxo-1 ( 2 ( 3 ( 4-tetrahydroquinazolin-3-yl)ethoxy]phenyl}propanamide; 

NI.NI-Dimethyl^-^-p-fl-methyM-oxo-I^.S,^^^ 

N1,N1-Dimethyl-2^4-[2-(1-methyl-4-oxo-1,2^ 

Methyl 2-ethoxy-3^-{2-(6-rnefthyt-4-axo-1 -phenyl-1 ,2,3 ( 4-tetrahydrcxiuina2olin-3-yl)ethQxy]phenyl}propanoate; 
Methyl 2-ethoxy-3-{4-[2-(1 ,6<iimethyt-4-oxo-1 -phenyl-1 p 2,3,4-tetrahydroquinazolin-3-yl)ethoxy]phenyl}propanoate; 
Isopropyl 2-ethylthio-3-{4-[2-(1-ethyl-6J-dimethy^ 
panoate; 

Ethyl 2-ethylamino-3-{4-[2-(1 -ethyl-6-methyl-4-oxo-1 ,2,3,4-tetrahydroquinazolin-3-yl)propoxy]phenyl}propanoate; 
2-Ethoxy-3-{4-[3-(1 -ethyl-6-rnethyl-4-oxo-1 »2,3,4-tetrahydroquinazolin-3-yl)propyl]phenyl}propanoic acid; 
2-Ethylthio-3-{4-[3-(1 -ethyl-6-methyl-4-oxo-1 ,2 t 3,4-tetrahydroquinazolin-3-yl)propyl]phenyl}propanoic acid; 
2-Ethyithio-3-{4-[2-(1-ethyl-6J-dimethyl-4^^ acid; 
2-Methoxy-3-{4-[2-(1 -ethyl-7-methcxy-4-oxo-1 ^.S^-tetrahydroquinazolin-S-yOethoxylphenylJpropanoic acid; 
2-Propoxy-3-{4-[2-(1 -ethyi-8-methyl-4-oxo-1 ,2, 3,4-tetrahydrcx5uinazolin-3-yl)ethoxy]phenyl}propanoic acid; 
2-lsopropoxy-3-{4-[4-(1 -ethyl-6-methyl-4-oxo-1 ,2,3.4-tetrahydroquinazolin-3-yl)butoxy]phenyl}propanoic acid; 
2-Ethylthio-3-{4-[2-(1 -ethyl -6-methy1-4-oxo-1 ^.S^-tetrahydroquinazoiin-S-yOpropoxylphenylJpropanoic acid; 
2-Ethylamino^-{4^2-(1-ethyf-6HrrtethyU acid; 
2-Ethoxy-3-{4-[4-(1 ,7-dimethyl-4-oxo-1 ,2,3,4-tetrahydroquinazolin-3-yl)butanoyl]phenyl}propanoic acid; 
2-Ethoxy-3-{4-[3-(1 ,7-dimethyl-4-oxo-1 ,2,3,4-tetrahydroquinazolin-3-yl)propanoyl]phenyi}propanoic acid; 
2-Ethylthio-3-{4-[4-(1 ,7-dimethyl-4-oxo-1 ,2,3,4-tetrahydroquinazolin-3-y0butanoyl]phenyl}propanoic acid; 

2- Ethy!amino-3-{4-(4-(1 ,7-dimethyl-4-oxo-1 ^^^-tetrahydroquinazolin-S-yObutanoylJphenylJpropanoic acid; 

3- {4-[4-(2-Carboxy-2-ethoxybutyI)phenoxy]pr^ 
carboxylic acid; 

2-lsopropoxy-3-{4-[2-(4-oxo-3,4<lihydro-2H-1,3^ 

2-Ethy1thio-3-{4-[2-(4^xo-3,4-dihydro-2H-1,34^ 

2-Ethoxy-3-{4-[2-(6-methyl-4-oxo^,4-dihydro-2^ 

N1 ,2-Dimethyl-2-ethoxy-3-{4-[2-(4-Qxo-3 ( 4-dihydro-2H-1 .S-benzthiazin-S-yOetfioxylphenylJpropanamide; 
2-Ethoxy-3-{4-[3-(4-oxo-3 f 4-dihydro-2H-1 ,3-benzthiazin-3-yl)propyl]phenyl}propanamide; 
2-Ethyiamino-3-{4-p-(4-oxo-3,4-dihyd^ 

2-Ethoxy-3-{4-[2-(4-oxo-3,4-dihydro-2H-1,3-beiutft acid; 
2-Ethylthio-3-{4-[2-(4-oxo-3,4-dihydro-2H-1 ( 3-benzthiazin-3-yl)ethoxy]phenyl}propanoic acid; 
2-Ethylamino-3-{4-[2-(4-axo-3,4-dihydro-^ acid; 
2-Ethoxy-3-{4-[2-(lKxxo-1,2,3,4-tetrahydroisoquinolin-2-yl)ethoxy]phenyl}propanamide 
2-Propcxy'3-{4-[2-(1 -oxo-1 ,2 1 3 l 4-tetrahydroisoquinolin-2-yl)ethoxy]phenyl}prcpanamide; 
2-Ethoxy-3-{4-[3-(1^o-1,2,3,4-tetrahydroiso^ 
2-Ethylthio-3-{4-[2-(1 -oxo-1 ,2,3,4-tetrahydrote 
2-Ethytarruno-3-{4-[2-(1 -oxo-1 ,2,3,4-tetrariydrd 

N1 ,2-dimethyl-2-ethoxy-3-{4-[2-(1 -oxo-1 ,2 ( 3,4-tetrahydroisoquinolin-2-yI)ethQxy]phenyl}propanamide; 
Methyl 2-ethoxy-3-{4-[2-(1-oxo-1 t 2,3,4-tetrahydrois^ 

Isopropyl 2-ethoxy-3-{4-[3-(1 -oxo-1 ( 2,3,4-tetrahydroisoquinolin-2-yl)propyl]phenyl}propanoate; 
2-Ethoxy-3-{4-[2-(1 -oxo-1 ^.S^-tetrahydroisoquinolin^-ylJethoxylphenylJpropanoic acid; 
2-Methoxy-3-{4-[3-(1 -oxo-1 f 2,3.4-tetrahydroisoquinolin-2-yl)propyl]phenyl}propanoic acid; 
2-lsopropoxy-3-{4-[2-(3-methyl-4-Qxo-3,4-dhydr^ 

2-Phenoxy-3-{4-[2-(3-methyl-4-oxo-3,4-dihydroquinazolin-2-y0ethoxy]phenyl}propanamide; 

2-Propcxy-3-{4-[3-(3-ethyl-4^xo-3 1 4<iihydr^ 

2-lsopropytthio-3-{4-[2-(3-metr»yl-4-oxo-3,4-dity 

2-Ethylamino-3-{4-[2-(3-methyl-4-oxo-3,4-dihydroquinaz lin-2-yi)ethoxy]phenyi}propanamide; 
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N1,2-Dimethyl-2-ethoxy-344^2-(3-methyl-4^ 
Ethyl 2-isopropytthio-3^4-[2-(3-methyi-4-ow^ 

Isopropyl 2-e%lamino-3-{4-[2-(3HTiethyMK>xo-3,4<lih^^ panoate; 
2-Ethoxy-3-{4-[2^3-methyM<>xo-3 ( 4<lihydroq^^^ ic acid; 

2-Ethoxy-3-{4-t3-(3-methyl-4K>xo^,4^ acid; 
2-lsopropylthio-3-{4-[2^3HTiethyi-4^xo-3,4Kift acid; 
2-Ethylamino-3-{4-[2-(3-methyi-4^o-3,4^ acid; 
2-isopropoxy-3-{442-(1-e%l-2 f 4^ioxo-1,2 t 3,4-tetrahydroquinazdin-3-yl)eth^ 

2-Methoxy-3-{4-[3-(1-me*hyl-2,4<lioxo-1 ( 2,3.4-tetrahydroquinazolin-3-y0p 

2-Iscpropoxy-3-{4^2-(67<iimethoxy-1-meth^^^ 

mide; 

2Mscpropylthio-3-{4-[2-(1^ethyl-2 t 4^iw^ 

2MsopropyIamino^^4-[2-(1-methyl-2.4Kiioxo-1,2 l 3,4-tetrahydr(X|uina20lin-3-yl)e^^ 

N1 ( 2-Dimethyl-2-ethoxy-3-{4-[2-(1 -methyt-2,4<liaxo-1 ,2 f 3 t 4-tetrahydroquinazolin-3-yl)ethaxy]phenyl}propana- 

mide; 

2-lsopropoxy-2-methyI-3-{4-[2-(1 -methyl-2,4-dioxo-1 ,2,3 t 4-tetrahydroquinazolin-3-y0ethoxyJphenyl}propanamide; 
Ethyl 2-isopropoxy-3-{4-[2-(1 -methyl-2,4-dioxo-1 ,2,3,4-teftrahydroquinazolin-3-yl)ethoxy]phenyl}propanoate; 
Propyl 2-methoxy-3-{4-[3-(1 -methyl-2 f 4-dioxo-1 ^.S^-tetrahydroquinazoIin-S-yOpropyllphenyljpropanoate; 
2-lsopropoxy-3-{4-t2-(1 -methyl-2,4-dioxo-1 ,2,3,4-tetrahydroquina2olin-3-y0ethoxy]phenyl}propanoic acid; 
2-Methoxy-3-{4-[3-(1 -methyl-2 ( 4-diQxo-1 ,2,3,4-tetrahydroquina20lin-3-yOpropyl]phenyl}propanoic acid; 
2-lsopropoxy-3-{4-[2-(6,7«Jimethoxy-1-m^ 
noic acid; 

2-lsopropoxy-2-methyl-3-{4-[2-(1 -methyl-2,4-dioxo-1 , 2,3,4-tetrahydroquina2olin-3-yl)ethcDcy]phenyl}propanoic 
acid; 

2-lsopropoxy-3-{442-(2,4^ioxo-3,4<iihydro-2H-1,3^en^^ 

2-Propoxy^-{4-[3-(2,4<Jiaxo^,4^ihydro-2H-1,3*era^ 

2-Ethoxy-2-methyl-3-{4-[3-(2 f 4<fioxo-3,4^ihydro-2H^^ 

2-Ethylthio-3-{4-[3-(2,4^iGxo-3,4^ihydro-2H^^ 

2-Ethylamino^-{4-[3-(2.4^ico<o-3,4<Jihydro^^ 

Methyl 2-isopropoxy-3^4-[2-(2,4<iioxo-3,4^ihydro-2H-1^^ 

Ethyl 2-ethoxy-2-methyl-3^4-[3-(2,4<iioxo-3,4<^ 

2-lsopropoxy-3-{4-[2^2,4^ioxo^,4^ihycfro-2H-1,3^ acid; 

2-Propaxy-3-{4-[3-(2,4^ioxo-3,4<iihydro-2H-1,34>^^ acid; 

2-Ethoxy-2-methyl-3-{4-[3-(2 > 4<ii(^-3,4^ acid; 

2-Ethylthio-3-{4-[3-(2.4^ioxo-3,4^ihydro-2H-1,3-benzoxazin^-yl)propynphenyl}propanoic acid; 

2-Ethylamino-3-{4-[3-(2,4^ioxo^,4-dihydro^^ acid; 

2-Ethoxy-3-{4-[2^2,4<JiQxo-3,4^irtydfo-2H-1,3^enztt^ 

2-Ethoxy-3-{4-[3-(2,4<lioxo-3,4<lihydro-2HO,3^ 

2-Ethylthio-3-{4-[2-(2 t 4^ioxo-3,4<Jihydro-2H-1 ( 3-benzthiazin-3-yl)ethoxy]ph 

2-Ethylamino^-{4-[2-(2,4<lioxo^,4<iihyd^ 

N1,2-Dimethyl-2-ethoxy-344-[2-(2,4<Jioxo-3,4^ 

Methyl 2^thoxy-3^4-[2-(2,4KJioxo-3,4<lihydro-2H-1,34)en^ 

Propyl 2-ethylthio-3-{4-[2-(2,4<lioxo-3,4-dihydro-2^ 

2-Ethc^-3-{4-p-(2,4<iiaxo-3,4<lihydro-2H-1,3^en^ 

2-Ethoxy-3-{4-[3^2,4<too-3,4<lihydro-2H-1^^ acid; 
2-Ethylthio-3-{4-[2-(2,4<iioxo-3,4<lihydro-2H^^ 

2-Ethylamino-3-{4-[2-(2,4<iioxo-3 1 4<lihyd acid; 

2-lsopropoxy-3-{4^2-(4-oxo-3,4^irydroquinazoIin^-yl)ethoxy]phenyl}propanami 

2-Phenoxy-3^4-[2-(4K)xo-3,4<Jihydroquinazolin-3-y0ethoxy]phenyl}propanamide; 

2-Methyl-2-prcxpoxy-3-{4-[3^4^o-3,4<lihydr^ 

2-lsopropylthio-3-{4-[2-(4K>xo-3,4<iih^ 

2-Ethylamino^-{4^2-(4K3xo-3,4<lir^roquinazo!in^-y0ethoxy]phenyl)propan 
N1,20imethyl-3-{4-[2-(4-oxo-3,4<lihydroqw^ 

Methyl 2-ethoxy-3^4-[2-(4-oxo-3 t 4<Jihydroquinazolin-3-y0ethoxy]phenyl}propanoate; 
Ethyl 2HSopropyfthio-3^4-[2-(4-oxo-3 > 4^ihydroquin^ 

Ethyl 2-ethylamino-3-{4-[2-(4-ox -3,4-dihydroquinazolin-3-yl)ethoxy]phenyl)propanoat ; 
2-Ethcxy-3-{4-[2-(4^o*3,4^ihydroquinazolin-3-yl)ethoxy]phenyl}propanoic acid; 
2-Ethoxy-3-{4-p^4K)KO-3,4<Jihydr(x^uinazolin^-yl)propyQphenyl}propano acid; 
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2-lsopropylthio-3-{4-[2-(4-oxo-3 1 4-dihydroquinazo^^^ acid; 

2-Ethylamino-3-{4^2-{4-oxo-3,4<Iihydroquinazolin^-yi)ethoxy]phenyl}propanoic acid; 
2-Methyl-2-propoxy-3-{4-[3-(4-oxo-3 ( 4-dihydroquin^ acid; 
2-lsopropoxy-3-{4-[2-(1 -oxo-1 ,2<lihydroisoquinoIin-2-yi)ethQxy]phenyl}propanamide; 
2-Phenoxy-3-{4-[2-(1 -oxo-1 ,2-dihydroisoquinolin-2-yOethoxy]pheny(}propanamide; 
2-Methyl-2-propoxy-3-{4-[3-(1 -oxo-1 ,2-dihydroisoquinolin-2-yi)propyl]phenyl}propanamide; 
2-lsopropytthio-3-{4-[2-(1-oxo-1 l 2-dihydroiscxiuM 
2-Ethylamino-3-{4-[2-(1-oxo-1,2-dihydroisoqui^^ 
N1,2-Dimethyl-3-{4-[2-(1-oxo-1,2-dihydroisoqui^^^ 

Methyl 2-ethoxy-3-{4-[2-(1-oxo-1,2<lihydroisoquinolin-2-yl)ethoxy]phenyl}propanoate; 
Ethyl 2-isopropylthio-3-{4-[2-(1 -oxo-1 ,2-dihydroisoquinolin-2-yl)ethoxy]phenyl}propanoate; 
2-Ethoxy-3-{4-[3-(1 -oxo-1 t 2-dihydroisoquinolin-2-yl)propyl]phenyl}propanoic acid; 
2-lsopropylthio-3-{4-[2-(1 -oxo-1 ,2-dihydroisoquinolin-2-yl)ethoxy]phenyl}propanoic acid; 
2-EthyIamino-3-{4-[2-(1 -oxo-1 ,2-dihydroisoquinolin-2-yl)ethoxy]phenyl}propanoic acid; 
2-Methyl-2-propoxy-3-{4-[3-(1 -oxo-1 ,2-dihydroisoquinolin-2-yl)propyf]phenyl}propanoic acid; 
2-Ethoxy-3-{4-[2-(4-oxo-3 f 4-dihydro-1,2,3-te 

2-Ethoxy-3-{4-[3-(4K)xo-3 l 4<lihydro-1,2 t 3-berxrtriazin-3-yl)propyOphenyl}propan 
2-lsopropoxy-3-{4-[3-(4<>xo-3 I 4-dihydro-1 t 2 l 3-ben^ 

2-Ethylthio-3-{4-[2-(4-oxo-3 , 4-dihydro-1 . 2 ,3-benztriazin-3-yl)ethoxy]phenyl}propanamide; 

2-Ethylamino-3-{4-[2-(4-oxo-3,4-dihydro-1,2.3-benzfr^^ 

2-Ethoxy-2-methyl-3-{4-[2-(4^xo^.4<lihyd 

N1,2-Dimethyl-3^4-[2-(4-oxo-3.4-dihydro^ 

Methyl 2-ethoxy-3-{4-[2-(4-cro-3,4^ihydro-1,2 l 3-benzfri^ 

Ethyl 2-ethytthio-3^4-[2-(4-oxD-3,4<iihydro-1 l 2^ 

Ethyl 2-ethoxy-2-methyl-3-{4-[2-(4-oxo-3 ( 4<lihydro-1 ( 2 ( 3-benztriazin-3-yl)ethoxy]phe 
2-Ethoxy-3-{4-[2-(4-oxo-3 ( 4-dihydro-1,2,3-benztriazin-3-yl)ethoxy]phenyl}propan acid; 
2-Ethoxy-3-{4-[3-(4-oxo-3,4-dihydro-1,2,3-benztriazin-3-yl)propyOphenyl}propanoic acid; 
2-lsopropoxy-3-{4-[3-(4^o-3,4-dihydro-1 ( 23-benztriazin-3-yl)propyl]phenyl}propa acid; 
2-Ethylthio-3-{4-[2-(4-oxo-3,4-dihydro-1,2,3^ acid; 
2-Ethylamino-3-{4-[2-(4-oxo-3,4-dihydro-1 p 2,3-ben^ acid; 
2-Ethoxy-2-methyl-3-{4-(2-(4K)xo-3,4<lihydro-1,2,3^ 

2-Met h .oxy-3-{4-[2-(3-ethyl-4-methyl-2-oxo-2,5-d!hydro-1 H-1-pyrro!yl)ethoxy]phenyl}propanamide; 
2-lsopropoxy-3-{4-[2-(3,4-dimethyl-2-axo-2,5^ihyd^^ 

2-lsopropQxy-3-{4-[3-(3-ethyl-4-methyl-2-Qxo-2 t 5-dihydro-1 H-1 -pyrrolyl)propyl]phenyl}propanamide; 

2-lsopropy(thio-3-{4-[3-(3-ethyl-4-methyl-2-oxo^ 

2-lsopropytamino-3-{4-[2-(3-ethyl-4-methyl-2-o^^ 

Ethyl 2-methoxy-3-{4-[2-(3-ethyl-4*methyl-2-oxo-2,5-dihydro-1 H-1 -pyrrolyl)ethoxy]phenyl}propanoate; 
Methyl 2-isopropylthio-3-{4-[3-(3-e%l-4-methyl-2-oxo-2 l ^^ 

2-Methoxy-3-{4-[2-(3-ethyl-4-methyl-2-oxo-2,5-dihydro-1 H- 1 -pyrrolyl)ethoxy]phenyl}propanoic acid ; 
2-lsopropoxy-3-{4-[2-(3 f 4-dimethyi-2-axo-2 I 5-dihydro-1 H-1 -pyrrolyl)ethoxy]phenyl}propanoic acid; 
2-lsopropoxy-3-{4-[3-(3-ethyl-4-methyl-2-oxo-2,5-dihydro-1 H-1 -pyrro!yl)propyl]phenyl}propanoic acid; 
2-lsopropylthio-3-{4-[3-(3-ethyl-4-methyl-2-oxo-2,5-dihydro-1 H-1 -pyrrolyl)propyt]phenyl}propanoic acid; 
2-lsopropylamino-3-{4-[2-(3-ethyl-4-methyl-2-oxo-2,5-dihydro-1 H-1 -pynrolyl)ethoxy]phenyi}propanoic acid; 
2-Ethoxy-3-{4-[2-(4-methyl-7-oxo-1 ,4-diazepan-1 -yl)ethoxy]phenyl}propanamide; 
2-Ethoxy-3-{4-p-(4-methyl-7-oxo-1 ,4-diazepan-1 -yOpropyQphenylJpropanamtde; 
2-Ethoxy-3-{4-[3-(4-benzyl-7-oxo-1 ,4-diazepan-1 -yl)propyl]phenyI}propanamide; 
2-lsopropoxy-3-{4-[3-(4-ethyl-7-oxo-1 »4-diazqDan-1 -yl)propyf]phenyl}propanamide; 
2-Ethytthio-3-{4-[2-(4-methyl-7-oxo-1 ,4-diazepan-1 -yl)ethoxy]phenyl}propanamide; 
2-Ethylamino-3-{4-[2-(4-methyl-7-oxo-1 ,4-diazepan-1 -yl)ethoxy]phenyl}propanamide; 
N1,2-Dimethyl-3-{4-[2-(4-methyl-7-oxo-1,4-diazepan-1-yl)ethoxy]phenyl}-2-ethQx^ 
2-Ethoxy-3-{4-[2-{7-oxo-4-phenyl-1,4-diazepan-1-yOethoxy]phenyl]proparamide; 
Ethyl 2-ethoxy-3-{4-[2-(4-methyl-7-oxo-1 ,4-diazepan-1 -yl)ethoxy]phenyl}propanoate; 
Methyl 2-ethylthio-3-{4-[2-(4-methyl-7-oxo-1 ,4-diazepan-1 -yl)ethoxy]phenyl}propanoate; 
2-Ethoxy-3-{4-[2-(4-methyl-7-oxo-1 ,4-diazepan-1 -yl)ethoxy]phenyl}propanoic acid; 
2-Ethoxy-3-{4-[3-{4-methyl-7-Qxo-1 ,4-diazepan-1-yl)propyi]phenyl}propanoic acid; 
2-Ethoxy-3-{4-[3-(4-benzyl-7-oxo-1 ,4-diazepan-1 -yl)propyl]phenyl}propanoic acid; 
2-lsopropoxy-3-{4-[3-(4-ethyl-7-oxo-1 t 4-diazepan-1-yl)propy(]phenyl}propanoic acid; 
2-Ethylthio-3-{4-[2-(4-methyl-7-oxo-1 ,4-diazepan-1 -yl)ethoxy]pheny1}propanoic acid; 
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2-Ethylamino-3-{4-[2-(4-methyl-7-oxo-1,4-cfi^ acid; 

2-Ethrcy-2-methyl-3-(4-[2-(4-methyl-7-oxo-1 ,4-diazepan-1 -yl)ethoxy]phenyi}propanoic acid; 
2-Ethoxy-3-(4-[2-(7-oxo-4-phenyl-1 ,4<Jiazepan-1 -yl)ethoxy]phenyI}propanoic acid; 
2-lsopropylthio-3-{4-[2-(1-oxoM,2-dihydro^^ acid; 
2-Ethylamino-3-{4-[2-(1 -oxo-1 ,2<iihydrophthala2in-2-y0elhoxy]phenyl}propanohydroxamic acid; 
2-Propoxy-3-{4-[2-(4-oxo-3,4-dihydrcH2H-^ acid; 
2-Propylthio-3-{4-[2-(4-oxo-3,4-dihydro-2H-1,3-bera acid; 
2-Ethoxy-3-{4-[2-(4<>xo-1 > 2 t 3,4-tetrahydro^^ 

2-Propoxy^-{4-[2-(4-oxo-3,4-dihydro-2H-1,3-ben^ acid; 
2-Ethoxy-3-{4-[2-(1 -oxo-1 ,2,3 t 4-tetrahydroisc^uinolin-2-yl)ethoxy]phenyl]propanohydroxamic acid; 
2-lsopropoxy-3-{4-[2-(4-oxo-3,4-dihydroquinazolin^ acid; 

2-EthoxycaitoryI-2-methcxy-3-M 

N-Methyl-2-ethoxy-2-ethoxycartx)nyl-3-{4-[2-(1 -oxo-1 ( 2-dihydrophthalazin-2-yl)ethoxy]phenyi}propanamide; 
2-Propoxy-3-{4-[2-(4-oxo-3,4-dihydro-2H-1,3-benzox^ 

Dimethyl 2-methoxy-3-{4-[2-(1 -oxo-1 ,2-dihydrophthalazin-2-yl)ethoxy]benzyl}malonate; 

Diethyl 2-propylthio-3-{4-[2-(4-oxo-3,4-dihydro-2H-1^ 

Diethyl 2-ethoxy-3-{4-[2-(4-oxo-3,4<iihydro-2H-1,3-bera^ 

2-EthoxycarborTyl-2-methoxy-3-{4-[2-(4-oxo-3,4-dihydro-2H-1,3-benzoxazin 

N-Meth^-2-ethoxy-2-ethoxycartx>nyl-3-{4-[2-^ 

mide; 

2-Ethoxycarbonyl-2-isopropoxy-3-{4-g^^ 

Diethyl 2-ethoxy-3-{4-[2-(4-oxo-3,4-dihydroquinazolin-3-y0ethoxy]benzyl}malonate; 

2-Ethoxycanwnyl-2-methoxy-3-{4-[2-(4-oxo-3,4-dihydr^ 

2-Ethaxy-3-{4-[2-(4-axo-3,4-dihydrcx}ui^ 

N-Methy1-2-ethoxy-2-ethoxycartx>nyl-3-{4-p^^ 

2-Ethoxycaraonyl-2-isopropoxy-3-{4-[2-(1-meta^ 

panamide; 

Diethyl 2-ethoxy-3-{4-[2-(1 -methyl-2,4-dioxo-1 ,2,3,4-tetrahydroquinazolin-3-yl)ethoxy]benzyl}malonate; 

2-Ethoxy-3-{4-[2^1-methyl-2,4-dioxo-1,2,3,4-te^ 

N-Methyl-2-ethoxy-2-ethoxycartonyl-3-{4-[2-0^ 

nyl}propanamide. 

Test Example 1 : 

Antidiabetic effect on diabetic model mice: 

[0091 ] The a-substituted phenylpropionic acid derivatives (1 ) according to the present invention were used to conduct 
a test for evaluating their activities against model mice suffering from non-insulin dependent diabetes meliitus (NIDDM). 
Incidentally, pioglitazone was used as a comparative compound. 

(Testing method) 

[0092] db/db Mice (Crea Co.; preliminarily rearing male mice aged 7 to 9 weeks for a week and using 4 or 5 mice 
having a blood glucose level of at least 300 mg/dl as a group) were used as subject animals. A predetermined amount 
of each of the compounds according to the present invention or the comparative compound was orally administered to 
the mice for 4 days once a day with the compound suspended in a 0.5% aqueous solution of sodium carboxymethyl 
cellulose. At 1 8 to 24 hours after the final administration, blood was collected from each of the subject animals to deter- 
mine its blood glucose level (found value) by means of a simplified blood glucose meter. Mediace (manufactured by Ter- 
umo Corporation). On the other hand, the blood glucose level of a group of mice (control group) to which only a 0.5% 
aqueous solution of sodium carboxymethyl cellulose had been administered was also determined (control value). 
[0093] On the basis of the thus-determined blood glucose level as to each of the compounds according to the present 
invention and the comparative compound, percent reduction of blood glucose was calculated out in accordance with the 
following equation. The results are shown in the following Table 21. 

Percent reduction (%) = [(Control value - Found value)/(ControI value)] x 100 
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Table 21 



ComDound 


Dose fma/ko/dav) 

«r WJW> W 7 11 ■ *Wj* inuvini J 


Percent reduction 

(%) 


Comoound 


Dose fmo/ka/dav} 


Percent reduction 

(%) 


1A 


50 


73 


1W 


50 


50 


1B 


20 


43 


1X 


50 


60 


1J 


20 


73 


1AA 


20 


48 


IK 


50 


69 


1AR 


20 


38 


1N 


50 


72 


1BC 


10 


50 


10 


50 


42 


1BI 


20 


52 


IP 


50 


66 


1BS 


20 


60 


1Q 


50 


49 


Piogtttazone 


20 


26 


1T 


50 


53 


Pioglitazone 


50 


44 



[0094] As apparent from the results shown in the table, the compounds according to the present invention have an 
excellent antidiabetic effect. 

Claims 

1 - An a-substituted phenylpropionic acid derivative represented by the following general formula (1 ): 




( 1 ) 



wherein W is a monocyclic or bicyclic lactam ring which may be substituted, A is an alkylene, alkyleneoxy or 
alkylenecarbonyl group which may be substituted by at least one hydroxy group, X is O, S, NH or CH 2 , Y 1 is an 
amino, hydroxyamino, hydroxyalkylamino, monoalkylamino, dialkylamino, cyclic amino, hydroxy or lower alkoxy 
group, R 1 is a hydrogen atom, lower alkyl group, hydroxyalkyl group, aikoxyalkyl group, halogenoalkyl group or 
COY 2 (in which Y 2 is an amino, hydroxyamino, hydroxyalkylamino, monoalkylamino, dialkylamino, cyclic amino, 
hydroxy or lower alkoxy group), R 2 is a lower alkyl, hydroxyalkyl, aikoxyalkyl or halogenoalkyl group, COY 2 (in which 
Y 2 has the same meaning as defined above), or a phenyl, pyridyl or aralkyl group which may be substituted, and 
R 3 is a hydrogen or halogen atom, or an alkyl, alkoxy, halogenoalkyl, amino, hydroxy or acyl group, or a salt thereof. 

2. The a-substituted phenylpropionic acid derivative or the salt thereof according to Claim 1 , wherein W in the general 
formula (1) is selected from among groups represented by the following (W-1) to (W-9): 



49 



EP 0 903 343 A1 



f? 5 




wherein R 4 is a hydrogen or halogen atom, an alkyl, alkoxy, halogenoalkyl, amino, hydroxy, cyano, carbamoyl, acyl, 
nrtro, carboxy or sulfonamide group, or a phenyl or benzyloxy which may be substituted, R 5 is a hydrogen atom, an 
alkyl group, or an aryl, aralkyl or pyridyl group which may be substituted, R 6 is a hydrogen atom or a lower alkyl 
group, R 7 is a lower alkyl, phenyl or aralkyl group, Z 1 is O, S, CH 2 or NR 5 (in which R 5 has the same meaning as 
defined above), Z 2 is N or CH, and m is an integer of 1 to 4. 

A medicine comprising the a-substituted phenylpropionic acid derivative or the salt thereof according to Claim 1 or 
2 as an active ingredient. 

The medicine according to Claim 3, which is an antidiabetic. 

The medicine according to Claim 3, which is an agent for lowering lipid. 

A medicinal composition comprising the a-substituted phenylpropionic acid derivative or the salt thereof according 
to Claim 1 or 2 and a pharmaceutical^ acceptable carrier. 

Use of the a-substituted phenylpropionic acid derivative or the salt thereof according to Claim 1 or 2 for a medicine. 



50 



EP 0 903 343 A1 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 98 11 7153 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
toctaim 



CLASSIFICATION OF THE 
APPLICATION (lntCl.6) 



D,A 



0,A 



EP 0 779 279 A (BAYER) 18 June 1997 

* the whole document * 

WO 97 31907 A (GLAXO) 4 September 1997 

* page 125; claims; example 124 * 

WO 91 19702 A (PFIZER) 26 December 1991 

* the whole document * 



CHEMICAL ABSTRACTS, vol. 126, no, 

3 March 1997 

Columbus, Ohio, US; ' 

abstract no, 117964d, 

page 589; 

XP002032261 

^ abstract ^ 

& JP 08 325264 A (SUMITOMO) 



9, 



1-7 



1-7 



1-7 



1-7 



The present search report has been drawn up for ail claims 



C07D237/32 
C070239/88 
C070265/22 
C070401/04 
C07D239/96 
C07D243/08 
C07D473/10 
A61K31/495 



TECHNICAL FiELOS 
SEARCHED (lnt.Cl.6) 



C070 
A61K 



Place Oi SMFCh 

THE HAGUE 



Date of completion of tw March 

18 December 1998 



Examiner 

Francois, J 



& 

s 



2 

Ui 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

V : particularly relevant it combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the Invention 
E : earlier patent document, but published on, or 

after the tiling date 
D : document cited in the application 
L : document ctted for other reasons 



& : member of the same patent family, corresponding 
document 



51 



EP0 903 343A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 98 11 7153 



This annex lists the patent family membersretating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP me on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

18-12-1998 



Patent document 
cited in search report 


Publication 
date 


Patent family 
members) 


Publication 


EP 779279 A 


18-06-1997 


DE 


19546918 


A 


19-06-1997 






OP 


9183766 


A 


15-07-1997 






US 


5811429 


A 


22-09-1998 


WO 9731907 A 


04-09-1997 


AU 


&\ a mm mm 

2093597 


A 


16-09-1997 






HR 


970110 


A 


30-04-1998 


WO 9119702 A 


26-12-1991 


US 


5089514 


A 


18-02-1992 






AT 


149156 


T 


15-03-1997 






AU 


646052 


B 


03-02-1994 






AU 


7995691 


A 


07-01-1992 






CA 


2084898 


A 


15-12-1991 






0E 


69124798 


0 


03-04-1997 






DE 


69124798 


T 


12-06-1997 






DK 


533781 


T 


07-07-1997 






EP 


0533781 


A 


31-03-1993 






ES 


2098356 


T 


01-05-1997 






FI 


925640 


A 


11-12-1992 






GR 


3022714 


T 


30-06-1997 






HU 


65603 


A 


28-07-1994 






IL 


98447 


A 


31-12-1995 






JP 


2581523 


B 


12-02-1997 






JP 


7149636 


A 


13-06-1995 






JP 


7005513 


B 


25-01-1995 






PT 


97950 


A 


31-03-1992 






US 


5438074 


A 


01-08-1995 






US 


5306726 


A 


26-04-1994 





u For more details about this annex : see Official Journal of the European Patent Office, No. 1 2/82 



52 



